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IMTOAZO[l>aiPYRIDINES AS PERIPHERAL BENZODIAZEPINE RECEPTOR BINDING AGENTS 

Technical Field 

The present invention relates to radiolabeled imidazo[l,2-a]pyridines and related 
compounds which bind to peripheral benzodiazepine receptors and are useful for imaging 
such receptors and providing therapeutic treatment including radiotherapy. 

Background of the Invention 

The peripheral benzodiazepine receptors, which are also commonly referred to as 
the mitochondrial benzodiazepine receptors or ©-3-receptors, are distinct from the central 
benzodiazepine receptors in their pharmacology, subcellular location and structural 
requirements. Peripheral benzodiazepine receptors are predominantly found in the 
peripheral organs such as kidney, heart, adrenal cortex, testis, ovaries, plasma (platelets) 
as well as in the glial cells and olfactory bulbs in the brain. It has also been reported that 
peripheral benzodiazepine receptor density is higher in tumours, such as glioma, ovarian 
and colon carcinoma, than in corresponding normal tissue. Recently high concentration 
of peripheral benzodiazepine receptors has been reported in D unning rat prostate tumours 
compared to the normal ventral or dorsolateral prostate. 

The peripheral benzodiazepine receptors appear to be associated (but not 
exclusively) with the outer mitochondrial membrane in many tissues where they are 
modulated by hormones and drugs and reflect the effects of emotional stress, and 
hypertension. Peripheral benzodiazepine receptors in the brain have been investigated for 
use as markers of neurodegeneration including Huntington's disease, Alzheimer's disease, 
anxiety, stress, emotional disturbances, cognitive impairment, stroke, and cerebral 
ischemia. Several classes of ligands have been shown to exhibit high affinity binding to 
the peripheral benzodiazepine receptor, the most widely investigated being the 
benzodiazepine Ro 5-4864 (7-chloro-5-(4^MorophenyI)-l,3Klmydro-l-methyl-2H-l,4- 
benzodiazepin-2-one) and the isoquinoline PK-11195 (l-(2-chlorophenyl)-N-methyl-N-(l- 
memylpropyl)-3-isoqumolinecarboxamide). Labelled with n C, 18 F and 123 I, these 
ligands have been used to map peripheral benzodiazepine receptors in the human heart 
and brain. Enhanced uptake of pH]PK-11195 has been reported in a variety of tumour 
cells including breast, ovarian, prostate, adrenal, brain and colon. Radiolabelling with 
suitable levels of radioactive iodine may be used firstly to diagnose these tumours (using 
radiolabels such as 123 I or 131 I) and subsequently to treat them with therapeutic doses (for 
instance using I23 I, 125 I or 13 1 I). Furthermore, recent work has also revealed the 
existence of several binding domains which differ in affinity for isoquinoline and 
benzodiazepine ligands at different organs and species. 

Various 2-aryl substituted imidazo[l,2-a]pyridines having anxiolytic, hypnotic, 
anticonvulsant, analgesic and other properties have been reported. For example 
123 I labelled 6-methyl-(4'-iodophenyl)imidazo[l ,2-a]pyridine-3-(N,N-dimethyl)acetamide 
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has been reported as a potential tracer for the study of the peripheral benzodiazepine 
receptor using SPECT. 

However, the compounds which have been described previously typically exhibit 
strong binding to the central benzodiazepine receptors, even if they also bind to peripheral 
5 benzodiazepine receptors. Hence, the prior art compounds are not sufficiently selective 
for peripheral benzodiazepine receptors to be useful for diagnosis or therapy of conditions 
associated with a high density of those receptors. Thus there is a need for substances that 
bind strongly to peripheral benzodiazepine receptors but do not bind strongly to central 
benzodiazepine receptors, 
o Surprisingly, the present inventors have discovered that certain 2-(iodophenyl)- 



miid^[i;2^pyridines having an electronegative substimentrespecially halogen, in the 



pyridine nucleus exhibit strong binding to peripheral benzodiazepine receptors and much 
weaker binding to central benzodiazepine receptors. Hence the compounds of the present 
invention have superior properties, as far as the PET and SPECT imaging of peripheral 
is benzodiazepine receptors is concerned, compared to related substances which have been 
reported previously. 

The compounds of the present invention, appropriately labelled, are clinically useful 
in SPECT and PET scanning, for example to detect those cancers which express high 
density of the peripheral benzodiazepine receptors and/or to detect, or non-invasively 
20 diagnose, neurodegenerative disorders. The compounds of the present invention are also 
useful for the treatment of disorders characterised by an abnormal density of peripheral 
benzodiazepine receptors, such as neurodegenerative disorders and tumours. 



Y is selected from F, CI, Br, I, OH, SH, NH 2 , CN, and COOH; 
Z is selected from N(R 3 )C(0)R 4 and C(0)NR 3 R 4 ; 

R 1 and R 2 are independently selected from (CpC^alkyl, (Cj-C^alkoxy, 
so (C 2 -C6)alkenyl, (C^-C^alkynyl, (Cg-C^ycloalkyl, (C 6 -C 12 )aryl, (C 6 -C i2 )aryloxy, (C 6 - 
C^aryKCpC^alkyl, heteroaryl, heteroaryKCj-C^alkyl, heterocyclic, (C^C^alkanoyl 
and (CrC 7 )acyl, each of which may be unsubstituted or substituted with from 1 to 3 
substituents selected from the group consisting of halogen, OH, (Cj-C^alkoxy, SH, NH 2 , 



Summary of the Invention 
In a first embodiment, the invention provides a compound of formula (I) 




(D 



Z 



25 



wherein 
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(C^alkylarnino, di((C r C 4 )alkyl)amino, carboxy, (C^alkoxycarbonyl, 
(C 2 -C 4 )alkanoyl, oxo, amido, CN, CNS, SCN. CNO, OCN, and NHOH; 

R 3 and R 4 are each independently hydrogen or a group selected from (Cj-C^alkyl, 
(C 2 -C 4 )alkenyl, (C^C 4 )alkynyl> (Ca-C^cycloalkyl, (Q-C^aryl, (C 6 -Ci 2 )aryl(C r 
6 C 4 )alkyl, heteroaryl, heteroaryl(C,-C 4 )alkyl, heterocyclic, (C r C 4 )alkoxycarbonyl and 
(CrOacyl, each of which may be unsubstituted or substituted with from 1 to 3 
substituents selected from the group consisting of halogen, OH, (Cj-C^alkoxy, SH, NH 2 . 
(C,-C 4 )alkylainino, di((C,-C 4 )alkyl)amino, carboxy, (C^alkoxycarbonyl, <p r 
C 4 )alkanoyl, oxo, amido, CN, CNS, SCN, CNO, OCN, and NHOH, 

or R3 and R* together are (C 2 -C 7 ) alkylidene which may be optionally _ substituted 
with from I toTsubstiruents selected from the group consisting of halogen, OH, (C,- 
C 4 )alkoxy, SH, NH 2 , (C,<: 4 )aUcylamino, di((C r C 4 )alkyl)amino. carboxy, (C,- 
C 4 )alkoxycarbonyl, <P,-C«)dkaimyl. oxo, amido, CN, CNS, SCN, CNO, OCN, and 
NHOH; 

i5 m and n are independently 0, 1 or 2; and 
p is an integer from 1 to 4. 

In a second embodiment, the invention provides a compound of the first 
embodiment which is radiolabelled. 

The invention further provides a pharmaceutical composition including a compound 
20 of the first or second embodiment together with at least one pharmaceutically acceptable 
carrier, diluent, excipient or adjuvant. 

In a third embodiment, the invention further provides a method for diagnosis of a 
disorder in a mammal characterised by an abnormal density of peripheral benzodiazepine 
receptors, the method including the steps of: 
25 actainistering to the mammal an amount of a radiolabelled compound of the second 
embodiment sufficient to allow a detectable image of the location of the radiolabel in the 
body of the mammal to be recorded; 

recording a image of the distribution of the radiolabel in at least part of the body of 

the mammal; and 

so diagnosing the presence or absence of the disorder from the image. 

In a fourth embodiment, the invention provides a method for the treatment of a 
disorder characterised by an abnormal density of peripheral benzodiazepine receptors in a 
mammal in need of said treatment, the method including adiniiiistering to the mammal an 
effective amount of a compound of the first embodiment, or a pharmaceutical composition 

35 thereof. 

In a fifth embodiment, the invention provides a method for the radiotherapy of a 
disorder characterised by an abnormal density of peripheral benzodiazepine receptors in a 
mammal in need of said radiotherapy, the method including administering to the mammal 
an effective amount of a compound of the second embodiment, or a pharmaceutical 
40 composition thereof. 



PCT/AU99/00254 

WO 99/51594 4 

In a sixth embodiment, the invention provides the use of a compound of the second 
embodiment for the manufacture of a diagnostic composition for the diagnosis of a 
disorder in a mammal characterised by an abnormal density of peripheral benzodiazepine 

receptors. , r . - . 

In a seventh embodiment, the invention provides the use of a compound of the first 
embodiment for the manufacture of a medicament for the treatment of a disorder 
characterised by an abnormal density of peripheral benzodiazepine receptors in a mammal 

in need of said treatment. 

In an eighth embodiment, the invention provides the use of a compound of the 
10 second embodiment for the manufacture of a medicament for the radiotherapy of a 
disorder characterised by abnormal density of peripheral benzodiazepine receptors in a 
mammal in need of said radiotherapy. 

In a ninth embodiment, the invention provides a compound of the second 
embodiment when used in a method of the third embodiment. 

In a tenth embodiment, the invention provides a compound of the first embodiment 
when used in a method of the fourth embodiment. 

In an eleventh embodiment, the invention provides a compound of the second 
embodiment when used in a method of the fifth embodiment. 

Detailed Description of the Invention 

As used herein, the term "alkyl" includes within its meaning straight and branched 
chain alkyl groups. Examples of such groups are methyl, ethyl, propyl, isopropyl, buty 1. 
isobutyl, sec-butyl, tert-butyl, amyl, isoamyl, sec-amyl, 1,2-dimethylpropy , 1.1- 
dimethyl-propyl. hexyl, 4-methyloentyl, 1-memylpentyl, 2-methy.pentyl, 3-memylpentyl, 
1,1-dimethylbutyl. 2.2^imethylbutyl, 3,3^1imethylbutyl, 1,2-dimethylbutyl. 1.3- 
26 dimethylbutyl. 1,2,2-trimethylpropyl and 1,1,2-trimethylpropyl. 

A used herein, the term "cycloalkyl" refers to cyclic alkyl groups, or alkyl 
substituted cyclic alkyl groups. Examples of such groups include cyclopropy , 
methylcyclopropyl. cyclobutyl, methylcyclobutyl, cyclopentyl, methylcyclopentyl, 

cyclohexyl and the like. . ~ 

30 As used herein, the term "alkoxy" refers to a group of the formula alkyl-O-, 

wherein the alkyl group is as defined above. 

As used herein, the term "alkenyl" includes within its meaning ethylenically mono- 
or di-unsaturated alkyl or cycloalkyl groups as previously defined. Examples of such 
alkenyl groups are vinyl, allyl. 1-methylvinyl, butenyl, iso-butenyl, 3-methyl-2-buteny . 
35 1-pentenyl, cyclopentenyl, 1-methyl^yclopentenyl, 1-hexenyl, 3-hexenyl, cyclohexeny . 
1,3-butadienyl, l.^pentadienyl, l,3^yclopentadienyl, 1,3-hexadienyl, 1,4-hexad.enyl, 
l,3^yclohexadienyl and 1,4-cyclohexadienyl. 

As used herein, the term "alkynyl" includes within its meaning acetylemcally 
unsaturated alkyl groups as previously defined. Examples of such afcynyl groups are 
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ethynyl, propynyl, n-butynyl, n-pentynyl, 3-methyl-l-butynyl, n-hexynyl and methyl- 
pentynyl. 

As used herein, the term "alkylidene" refers to optionally unsaturated divalent alkyl 
radicals. Examples of such radicals are -CH 2 CH r , -CH=CH-, -CH 2 CH 2 CH 2 -, 
5 -CH 2 CH=CH-, -(CH^-, -CH 2 CH 2 CH=CH-, -CH 2 CH=CHCH r> and -(CH^- where r 
is 5-7. The term also refers to optionally unsaturated divalent alkyl radicals in which one 
or more of the bonds of the radical from part of a cyclic system. 

As used herein, the term "aryl" refers to single, polynuclear, conjugated and fused 
residues of aromatic hydrocarbons. Examples of such groups are phenyl, biphenyl, 
lonaphthyl, tetrahydronaphthyl, indenyl and azulenyl. Any available position of the 
aromatic residue can be used for attachment to the remainder of the molecule of formula 

^ As used herein, the term "aryloxy" refers to a group of the formula aryl-O-, 
wherein the aryl group is as defined above. 
1B As used herein, the term "heteroaryl" refers to single, polynuclear, conjugated and 
fused residues of aromatic heterocyclic ring systems. Examples of such groups are 
pyridyl, 4-phenylpyridyl, 3-phenylpyridyl, thienyl, furyl, pyrryl, indolyl, pyridazinyl, 
pyrazolyl, pyrazinyl, thiazolyl, pyrimidinyl, quinolinyl, isoquinolinyl, benzofuranyl, 
benzothienyl, purinyl, quinazolinyl, phenazinyl, acridinyl, benzoxazolyl, benzothiazolyl 
20 and the like. Any available position of the heteroaromatic residue can be used for 
attachment to the remainder of the molecule of formula G). 

As used herein, the term "heterocyclic" refers to any 3- to 12-membered 
monocyclic, bicyclic or polycyclic ring containing, for 3- and 4-membered rings, one 
heteroatom; for 5-membered rings, one or two heteroatoms; for 6- and 7-membered rings, 
2B one to three heteroatoms; for 8- and 9-membered rings, from one to four heteroatoms; for 
10- and 11-membered rings, from one to five heteroatoms; for 12-membered rings, from 
one to six heteroatoms; the heteroatom(s) being independently selected from oxygen, 
nitrogen and sulphur. The term "heterocyclic" includes any group in which a heterocyclic 
ring is fused to a benzene ring. Examples of heterocyclics are pyrryl, pyrimidinyl, 
so quinolinyl, isoquinolinyl, indolyl, piperidinyl, pyridinyl, furyl, thiophenyl, 
tetrahydrofuryl, imidazolyl, oxazolyl, thiazolyl, pyrenyl, oxazolidinyl, .soxazolyl, 
isothiazolyl, isoxazolidinyl, imidazolidinyl, morpholinyl, pyrrolidinyl, pyrazolyl, 
pyrazolinyl, furfuryl, thienyl, benzothienyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, 
benzoisothiazolyl, benzothiadiazolyl, tetrazolyl, triazolyl, thiadiazolyl, benzirmdazolyl, 
35 pyrrolinyl, quinuclidinyl, azanorbomyl, isoquinuclidinyl and the like. Nitrogen- 
containing heterocyclics may be substituted at nitrogen with an oxygen atom. Sulfur- 
containing heterocyclics may be substituted at sulfur with one or two oxygen atoms. 
Configurations of heteroatoms which result in unstable heterocyclics are not included 
within the scope of the definition of "heterocyclic" . 
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As used herein, the term "alkanoyl" refers to groups of the formula alkyl-C(0)0-, 
wherein the alkyl group is as defined above. 

As used herein, the term "acyl" refers to any group of formula QC(0)-, wherein Q 
is amino, alkylamino, dialkylamino, alkyl, alkoxy, alkenyl, alkynyl, cycloalkyl, aryl, 
5 arylalkyl, heteroaryl, heteroarylalkyl and heterocyclic, each of which may be 
unsubstituted or substituted with from 1 to 3 substituents selected from the group 
consisting of halogen, OH, (C.-C^alkoxy, SH, NH 2 . (C.^alkylamino, m^-CJ- 
alkyl)amino, carboxy, (C^aKoxycarbonyl, (C 2 -C 4 )alkanoyl, oxo, amido. CN, CNS, 

SCN, CNO, OCN, and NHOH. 

A compound of the second embodiment may be radiolabelled by any convenient 
radionuclide. Typically, the radionuclide is an emitter of particles whose energy is 
suitable for imaging of the emission, or which are suitable in radiation therapy. For 
example, the radionuclide may be "C, ™Br or ™1. Usually, the radionuclide is a 
radionuclide of iodine, such as ™I, 125 I or ™I. For radiotherapy, the radionuclide 
15 is typically M*. I25i or 131t. 

Compounds in accordance with the invention may be synthesised by methods which 
are generally known in the art. One possible synthesis of imidazo[l,2-a]pyndines m 
accordance with the present invention is illustrated in Scheme 1 . 

As shown in Scheme 1, reaction of an a-bromoacetophenone (m>) with a 2-amino- 
2 o pyridine (Ha) in ethanol or similar solvent yields an imidazo[l ,2-a]pyridine (111). An 
aminomethyl moiety may be introduced at the 3-position by treatment of the imidazo- 
[1 2-a]pyridine with, for example, dimethylamine and formaldehyde in aqueous medium. 
The resulting aminomethyl substituent may be demethylated by known methods and 
acylated to yield compounds of the present invention, or it may be elaborated to an 
25 amidomethyl substituent as shown in Scheme 1. Mediation of the aminomethyl group, 
followed by treatment with potassium cyanide, yields the 3-cyanomethyl unidazo[l,2- 
alpyridine (VI), which may be converted to a range of amidomethyl analogs (VHD by 
standard methods. 

Scheme 2 illustrates a method for preparing N-alkynyl and N-(iodoalkenyl) 
30 examples (IX) and (X) respectively, of compound (Vffl) from carboxymethyl 
derivative (VU). 
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When the radionuclide in a compound of the second embodiment of the uwenuon » 
a nuclide of iodine, it may conveniently be introduced as the iodo substmaent on the 2- 
hTyl substituent of the imidazoU, pyridine, or the substituent Y in J* «^ oj 
formula ©. A scheme for introducing "3, (or other isotope of todtne, *D . ulustrated m 

16 ^r'shown in Scheme 3, starting from a 2-(bn>mophenyl) or 2-Oodophenyl) 
imidltl ^pyridine (VTfl) (a 2-(bromo P henyl) compound is shown) the corresponds 
«Z ^L is priced by treating the starting material with 
palladium tetraidsrriphenylphosphine in refluxing toluene, dioxane, or toluene^MF fo 

2 o6-24hours. The resultant stannanes can be purified by — "-^"^ 
recrystallisationfromethylaceu./hexane. radiolabe c 
byLtrophilic iododesmnylation of the tributyltin derivative wtth Na*I m the present 
ox pera cl acid, cnlorarnine-T, iodogen or other oxidising agent m an appropnate 
solvent such as ethanol/methanol or acetic acid at room temperature. 
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Scheme 3 

Starting materials for synthesis of compounds according to the invention are either 
commercially available, or are known compounds, or are compounds whose synthesis 

io presents no difficulty to a person of ordinary skill in the relevant art. In some cases, 
where the presence of a functional group on a substituent of a molecule may interfere with 
the desired synthetic step such as any of those shown in Schemes 1 to 3, it will be 
necessary to appropriately protect the functional group. Suitable protecting groups are 
generally known in the art, and are described, for example, in T. W. Greene and P. G. 

15 M. Wuts, "Protective Groups in Organic Synthesis", 2nd edition, John Wiley & Sons 
Inc., New York (1991), the disclosure of which is incorporated herein by reference. 

A pharmaceutical composition in accordance with the invention may be administered 
orally, topically, parenterally, e.g. by injection and by intra-arterial infusion, rectally or 
by inhalation spray. 

20 For oral administration, the pharmaceutical composition may be in the form of 
tablets, lozenges, pills, troches, capsules, elixirs, powders, granules, suspensions, 
emulsions, syrups and tinctures. Slow-release, or delayed-release, forms may also be 
prepared, for example in the form of coated particles, multi-layer tablets or 
microgranules. 

25 Solid forms for oral administration may contain pharmaceutically acceptable 
binders, sweeteners, disintegrating agents, diluents, flavourings, coating agents, 
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preservatives, lubricants and/or time delay agents. Suitable binders include gum acacia, 
gelatin, corn starch, gum tragacanth, sodium alginate, carboxymethylcellulose or 
polyethylene glycol. Suitable sweeteners include sucrose, lactose, glucose, aspartame or 
saccharine. Suitable disintegrating agents include corn starch, methylcellulose, 
5 polyvinylpyrrolidone, xanthan gum, bentonite, alginic acid or agar. Suitable diluents 
include lactose, sorbitol, mannitol, dextrose, kaolin, cellulose, calcium carbonate, calcium 
silicate or dicalcium phosphate. Suitable flavouring agents include peppermint oil, oil of 
wintergreen, cherry, orange or raspberry flavouring. Suitable coating agents include 
polymers or copolymers of acrylic acid andVor methacrylic acid and/or their esters, 
io waxes, fatty alcohols, zein, shellac or gluten. Suitable preservatives include sodium 
benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl paraben, propyl paraben or 
sodium bisulphite. Suitable lubricants include magnesium stearate, stearic acid, sodium 
oleate, sodium chloride or talc. Suitable time delay agents include glyceryl monostearate 
or glyceryl distearate. 

15 Liquid forms for oral administration may contain, in addition to the above agents, a 
liquid carrier. Suitable liquid carriers include water, oils such as olive oil, peanut oil, 
sesame oil, sunflower oil, safflower oil, arachis oil, coconut oil, liquid paraffin, ethylene 
glycol, propylene glycol, polyethylene glycol, ethanol, propanol, isopropanol, glycerol, 
fatty alcohols, triglycerides or mixtures thereof. 

20 Suspensions for oral administration may further comprise dispersing agents and/or 
suspending agents. Suitable suspending agents include sodium carboxymethylcellulose, 
methylcellulose, hydroxypropylmethylcellulose, polyvinylpyrrolidone, sodium alginate or 
cetyl alcohol. Suitable dispersing agents include lecithin, polyoxyethylene esters of fatty 
acids such as stearic acid, polyoxyethylene sorbitol mono- or di-oleate, -stearate or 

25 -laurate, polyoxyethylene sorbitan mono- or di-oleate, -stearate or -laurate and the like. 

The emulsions for oral administration may further comprise one or more 
emulsifying agents. Suitable emulsifying agents include dispersing agents as exemplified 
above or natural gums such as gum acacia or gum tragacanth. 

For topical administration, the pharmaceutical composition may be in the form of a 

30 cream, ointment, gel, jelly, tincture, suspension or emulsion. The pharmaceutical 
composition may contain pharmaceutical^ acceptable binders, diluents, disintegrating 
agents, preservatives, lubricants, dispersing agents, suspending agents and/or emulsifying 
agents as exemplified above. 

For parenteral administration, the compound of formula (I) or its salt may be 

35 prepared in sterile aqueous or oleaginous solution or suspension. Suitable non-toxic 
parenterally acceptable diluents or solvents include water, Ringer's solution, isotonic salt 
solution, 1,3-butanediol, ethanol, propylene glycol or polyethylene glycols in mixtures 
with water. Aqueous solutions or suspensions may further comprise one or more 
buffering agents. Suitable buffering agents include sodium acetate, sodium citrate, 

40 sodium borate or sodium tartrate, for example. 



WO 99/51594 PCT/AU99/00254 

For rectal administration, the compound of formula (I) is suitably administered in 
the form of an enema or suppository. A suitable suppository may be prepared by mixing 
the active substance with a non-irritating excipient which is solid at ordinary temperatures 
but which will melt in the rectum. Suitable such materials are cocoa butter and 
5 polyethylene glycols. Suitable enemas may comprise agents as exemplified above with 
reference to forms for topical administration. 

Suitably, an inhalation spray comprising a compound of formula (I) will be in the 
form of a solution, suspension or emulsion as exemplified above. The inhalation spray 
composition may further comprise an inhalable propellant of low toxicity. Suitable 
10 propellants include carbon dioxide or nitrous oxide. 

Pharmaceutical compositions, diagnostic compositions and medicaments including 
comounds of the first or the second embodiment may be manufactured by methods which 
are generally known in the art. Typically such compositions or medicaments are prepared 
by grinding, crushing, blending, dispersing, dissolving, suspending, mixing, admixing, 
15 combining, emulsifying or homogenising a compound of the first or second embodiment 
with one or more suitable carriers, adjuvants, diluents or excipients. Combinations of 
two or more of the foregoing steps may also be employed. 

The dosage form of the compound of formula (I) will include from 0.01% to 99% 
by weight of the active substance. Usually, dosage forms according to the invention will 
20 comprise from 0.1% to about 10% by weight of the active substance. 

In a diagnostic method in accordance with the third embodiment of the invention, a 
dosage of typically from about 3 to about 25mCi of a compound of the second 
embodiment is typically administered to a mammal, usually a human, in whom it is 
desired to diagnose the presence or absence of a disorder characterised by an abnormal 
25 density of peripheral benzodiazepine receptors. After a period of from 0,5 to 60 hours 
following administration of a compound of the second embodiment, more typically from 1 
to 40 hours, an image of the distribution of radioactivity in the body, or part of the body, 
of the mammal is obtained. It will be appreciated that the lower doses are appropriate for 
administration to a child, and the higher dosages are more appropriate for administration 
30 for diagnosis of a tumour where imaging is to be carried out 24 hours or more after 
administration of the substance. The presence of a concentration of radioactivity at a site 
where an abnormal density of peripheral benzodiazepine receptors occurs in a mammal 
suffering from the disorder indicates a positive diagnosis. 

A method in accordance with the fourth embodiment includes the administration to a 
35 mammal, typically a human, of a compound of the first embodiment. The administered 
dosage of the compound of formula (I) can vary and depends on several factors, such as 
the condition of the patient. Dosages will range from O.Olmg to 200 mg per kg. 
Usually, the dose of the active substance will be from O.Olmg to lOmg per kg of body 
weight. 
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In a method in accordance with the fifth embodiment of the present invention 
involving the administration of a radiolabelled compound of the second embodiment, or a 
pharmaceutical or diagnostic composition thereof, the dosage administered is typically in 
the range of from l-3mCi per kg of body weight of the mammal, or from 10-300mCi, 
5 more typically 50-30GmCi, per dose. The mammal is typically a human. 

A therapeutic or radiotherapeutic dosage of a compound of the first or second 
embodiment of the invention will be determined by the attending physician in any given 
circumstance, depending on factors such as the condition which is to be treated in the 
patient, and its severity. 

10 Conditions for the treatment of which compounds in accordance with the invention 
are useful are conditions associated with abnormal density of peripheral benzodiazepine 
receptors such as neurodegenerative disorders, including Huntington's disease, 
Alzheimer's disease, anxiety, stress, emotional disturbances, cognitive impairment, 
stroke, and cerebral ischemia; certain tumours, such as glioma, and carcinoma of the 

is ovary, colon, breast, prostate, brain and adrenals; neurotoxic injury, including that 
associated with anoxia or ischemia which may result from stroke or cardiac arrest; 
cognitive disorders, and in cognitive enhancement. 

A compound in accordance with the invention may be administered in a single dose, 
or in two doses, or in multiple doses, depending on the disorder, the stage of the 

20 disorder, its response to the treatment, and any undesirable effects which may become 
apparent. 

Best Method and Other Methods for Carrying out the Invention 

In one form of the present invention, the compound of formula (I) is a compound 
wherein p is 1. 

25 In another form of the present invention, the compound of formula (I) is a 
compound wherein: 

Y is selected from F, CI, Br, I, CN and OH; 

Z is selected from N(R3)C(0)R 4 and C(0)NR3R 4 ; 

R 1 and R 2 are independently selected from (C r C 3 )aIkyl, (Q-C^alkoxy, 
30 (C 2 -C 3 )alkenyl, (C 5 -C6)cycIoalkyl, phenyl, naphthyl, phenoxy, naphthyloxy, benzyl, 
pyridyl, furanyl, thienyl, piperidinyl, morpholinyl, tetrahydrofuranyl, dioxanyl, 
( c 2- c 4)alkanoyl and (Q-C^acyl, each of which may be unsubstituted or substituted with 
from a substituent selected from the group consisting of halogen, OH, (C 2 -C 4 )alkoxy, 
NH 2 , (C 1 -C 3 )alkylamino, di((C r C 3 )alkyl)amino, carboxy, (Cj-C^alkoxycarbonyl, (C 2 - 
35 C 4 )alkanoyl, oxo and amido; 

R 3 and R 4 are each independently hydrogen or a group selected from (C r C 3 )alkyl, 
(C 2 -C 3 )alkenyl, (Cs-C^cycloalkyl, phenyl, naphthyl, benzyl and (C 2 -C 4 )acyl, each of 
which may be unsubstituted or substituted with a substituent selected from the group 
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consisting of halogen, OH, (C^alkoxy, NH 2 , (C^alkylamino, diaq^alkyl)- 
amino, carboxy, (C r C 3 )alkoxyautonyl, (C 2 -C 4 )alkanoyl, oxo and amido, 

or R3 and R4 together are (C 2 -C 3 ) alkylidene which may be optionally substituted 
with from a substituent selected from the group consisting of halogen, OH, 
5 (C,-C 3 )aikoxy, NH 2 , (C r C 3 )alkylamino, di((C,<: 3 )alkyl)ainino, cJrboxy] 
(C r C 3 )alkoxycarbonyl, (C r C 4 )alkanoyl, oxo and amido; 

m and n are independently 0 or 1; and 

p is 1. 

In yet another form of the present invention, the compound of formula (I) is a 
10 compound wherein n is 0. 

In still another form of the present invention, the compound of formula (I) is a 
compound wherein p is 1, and n and m are each 0. 

In even another form of the present invention, the compound of formula (I) is a 
compound wherein p is 1, n and m are each 0, and Y is selected from F, CI, Br, and I. 
is In a further form of the present invention, the compound of formula (I) is a 
compound wherein p is 1, n and m are each 0, and Y is selected from CI and Br. 

In a still further form of the present invention, the compound of formula (I) is a 
compound wherein p is 1, n and m are each 0, Y is selected from CJ and Br and Z is 
C(0)NR13RM wherein R" and R" are independently selected from hydrogen, 
20 (C r C 4 )aikyl and (C r C 4 )aIkenyl, each of which may be substituted with iodine. 

In yet a further form of the invention, the compound of formula (I) is a 
2^4M<>dophenyi)-innc^ derivative of formula (IA) 




OA) 

wherein Y is halogen and R3 and R4 are independently selected from hydrogen, 
25 (C^aikyl and (C 2 -C 4 )alkenyl, or R3 and R* taken together are (C^-C^alkylidine. 

In even a further form of the invention, the compound of formula (I) is a 
2K4^iodopr«myl)-iimd^ derivative of formula (IA), wherein 

Y is at the ^position and R3 and R4 are independently selected from hydrogen and 
(Cj-Oalkyl. 

30 In one preferred method of diagnosis of the third embodiment utilising SPECT, the 
compound in accordance with the invention is radiolabelled with 123 I. 

In another preferred method of diagnosis of the third embodiment utilising PET, the 
compound in accordance with the invention is radiolabelled with m L 
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In one preferred method of treatment in accordance with the fifth embodiment, the 
compound in accordance with the invention is radiolabeled with 125 I or l3i L 

Examples 

Examples of specific compounds of formula (I) in accordance with the invention, 
5 and representative comparative examples, are compounds of formula (XI) as follows 




Example 


X 


y 


R3 


R4 


Melting Point (°C) 


1 




CI 


H 


CH 3 


308-310 


2 




CI 


CH 3 


CH 3 


216-218 


3 




CI 


C 2 H 5 


C 2 H 5 


178-180 


4 




CI 


CH 3 


C3H7 


170-172 


5 




CI 


C3H7 


C3H7 


152-153 


6 




CI 


CH 3 


C4H9 


246-248 


7 




CI 


C 4 H ? 


C4H9 


250-252 


Comparative 
Example 


X 


Y 


R* 


R2 


Melting Point (°C) 


A 


F 


CI 


H 


H 


250-252 


8 


F 


CI 


H 


CH 3 


254-256 


C 


CI 


Br 


H 


CH 3 


298-300 


D 


CI 


Br 


CH 3 


CH 3 


234-236 


E 


I 


CH 3 


CH 3 


CH 3 





General synthetic procedure for pr eparation of imidazori.2-alDvridUies in accordance 
with the invention. 



In steps A to F described below there are provided general synthetic procedures for 
10 obtaining compounds in accordance with the invention. Identification numerals, such as 
(HI), refer to the identification numerals used in Schemes 1 and 2 above. 
A. 2-Phenyl imidazofl, 2-aJpyridines (III) 

A mixture of equimolar amounts of an a -bromo-acetop henone and a 2-amino-pyridine are 
heated to reflux in ethanol for 2 h. After cooling, the mixture is treated with 5% 
15 NaHC0 3 and heated to reflux for another 5 h. The mixture is then cooled to room 
temperature and the resultant suspension of imidazo[l ,2-a]pyridine is removed by 
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filtration. A second crop of the reaction product can be obtained after concentration or 
extraction of the residue with ethyl acetate. The ethyl acetate extract is washed with a 
little cold ethanol and water and dried (Na 2 S0 4 ) and the solvent is removed by rotary 
evaporation. 

5 B. 2-Phenyl-3-dimethylajninomethylimidaw[l,2^]pyridines (TV) 
To a mixture of the product from step A in acetic acid is added 6 equivalents of 37% 
aqueous formaldehyde and 1.2 equivalents of 40% aqueous dimeuylamine. The mixture 
is stirred at 55°C for 24 hours and then evaporated to dryness. The residual oil is cooled 
to ambient temperature and taken up in chloroform. The chloroform layer is washed with 
io 2M HC1 and the combined aqueous layers made alkaline to pH 12. The resultant 
precipitate is filtered, washed with water and dried to give a white solid. 

C. 3-Dimethylaminomethyl-2-phenyl-imidaz0[l,2-a]pyridinyl methiodides (V) 

A mixture of the product of step B and about 2.75 equivalents of methyl iodide in benzene 
is stirred for 72 hours in the dark at room temperature. The resultant white suspension is 
15 filtered, washed with ether, and dried to give the methiodide salt. This may be used 
directly in the next step without further purification. 

D. 2~Phenyl-imidazo[l y 2^]pyridine-3-acetonitriles (VI) 

The methiodide salt obtained from step C and 4 equivalents of potassium cyanide are 
heated to reflux in a 1:1 mixture of ethanol and water for 24 hours. A gentle stream of 
20 nitrogen is blown over the reaction mixture to remove part of the solvent and any HCN. 
The resulting suspension is removed by filtration to give an off white solid. 

E. 2-Phenyl-imidaz0[l,2-a]pyridine-3-acetic acids (VII) 

A mixture of concentrated hydrochloric acid and acetic acid (1:1) is added to the nitrile 
obtained in step D and the mixture is heated to reflux for 15-18 hours. After the mixture 
25 is cooled to room temperature the solvents are evaporated, the residue is made alkaline 
with aqueous NaOH, and the resulting solution is filtered. The filtrate is acidified with 
glacial acetic acid and the product is collected by filtration, washed with water and dried 
to give a white solid. 

F. 2-Phenyl-imidazo[l, 2-a]pyridine-3-acetamides (VIII) 

30 1.2 equivalents of l,l'-carbonyI diimidazole is added to a suspension of the acid product 
of step E in dry tetrahydroruran (THF) and the resultant mixture is stirred for 1 hour at 
room temperature and for 1 hour at 50 °C. After the mixture is cooled to room 
temperature it is treated with the desired amine in THF. The mixture is stirred for one 
hour and the solvent is evaporated. The residue is taken up in dichloromethane and 

35 washed with 10% sodium bicarbonate. The aqueous layer is then extracted three times 
with dichloromethane. The organic layers are combined, dried and evaporated to give the 
crude product. The products are purified by recrystallisation from a suitable solvent such 
as dichloromethane, ethyl acetate, ether, ethanol, or mixtures thereof 
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G. 2-Phenyl-imidazo[l,2Hi]pyridine-3~(N-(trtoutylst^ 

A mixture of the reaction product of step F, having an N-propynyl substituent on the 
acetamido moiety, about 1.2 equivalents of hexabutylditin and ABBN in dry toluene under 
nitrogen are heated to reflux for 4-5 hours. The resultant reaction mixture is then put on 
5 water and extracted with ethyl acetate. The solvent extract is dried and concentrated 
under vacuum. Purification of the residue by flash chromatography (ethyl 
acetate:petroleum spirit 40:60) yields the tri-n-butylstannane as a solid. 

H. 2-Phenyl-imidaz0[l,2^]pyridine-3-(N-iodopmpeny (X) 

The stannane obtained from step G is dissolved in methanol, an equimolar amount of 
10 iodine is added and the mixture is stirred for 2 hours. The resultant reaction mixture is 
evaporated and dissolved in dichloromethane. The solution is washed with sodium 
bisulfite solution, dried and evaporated. 

By the general procedure of steps A to F described above, the following compounds 
were prepared. 

15 Example 1 6-chloro-2-(4'-iodophenyl)-imidazo[l,2-a]pyridine^ 

Recrystallised from dichloromethane/ethanol (60-70% yield) m.p. 308-310°C. 'H-NMR 
(DMSO) 6 2.64 (d, J=4.58Hz, 3H, NCH 3 ), 4.00 (s, 2H, CH2), 7.33 (dd, J=7.8 1.94Hz, 
J=7.5, 1.94Hz, H7), 7.59 (d, J=8.41Hz, 2H, Ar), 7.64 (d, J=8.7, 9.51Hz, H8), 7.83 
(d, J=8.40Hz, 2H, Ar), 8.21-8.23 (m, J=4.41Hz, NH), 8.64 (d, J=1.31Hz, H5). MS 

20 (ES) m/z: 428 (M +2 ), 427 (M +1 ), 426. 

Example 2 6^hloro-2-(4'-iodophenyl)-imidazo[l,2^]pyri^ 
acetamide 

Recrystallised from dichloromethane (60-70% yield) m.p. 216-218°C. J H-NMR (DMSO) 
5 2.90 (s, 3H, NCH 3 ), 3.14 (s, 3H, NCH 3 ), 4.24 (s, 2H, CH2), 7.31 (dd, J=7.8 3.99Hz, 
25 J=7.5 3.99Hz, H7), 7.43-7.45 (m, J=8.42Hz, 2H, Ar), 7.64 (d, J-8.7 9.61Hz, H8), 
7.83-7.85 (m, J=8.42Hz, 2H, Ar), 8.57-8.58 (m, J=1.92, H5). MS (ES) m/z: 442.5 
(M +3 ), 441.5 (M +2 ), 440.5 (M +1 ), 439.5. 
Example 3 fahloro-2-(4'4odophenyl)4miaazo[l,2^]pyridiw 

Recrystallised from dichloromethane/ethanol (80-90% yield) m.p. 178-180°C. 'H-NMR 
30 (CDCI3) 6 1.07 (t, J=14.27Hz, 3H, CH 3 ), 1.14 (t, J=14.25Hz, 3H, CH 3 ), 2.26^-2.30 (m, 
J=7.16Hz, 2H, NCH 2 ), 3.38-3.40 (m, J=7.07Hz, 2H, NCH 2 ), 4.05 (s, 2H, CH 2 ), 7.17 
(dd, J=7.8 1.99Hz, J=7.5 1.93Hz, H7), 7.39-7.41 (m, J=8.42Hz, 2H, Ar), 7.57 (dd, 
J=8.7 0.71Hz, J = 8.5, 0.63Hz, H8), 7.79-7.81 (m, J=8.43Hz, 2H, Ar), 8.24-8.25 (m, 
J=2.54Hz, H5). MS (ES) m/z: 470.5 (M + *),469.5 (M +2 ), 468.5 (M +l ),467.5. 
35 Example 4 6-chloro-2- (4 '-iodophenyl) -imidazofl, 2-a]pyridine-3- (N-methyl, N-propyl)- 
acetamide 

Recrystallised from dichloromethane (50-60% yield) m.p. 170-172°C. *H-NMR (CDC1 3 ) 
5 0.77-0.91 (m, J=51.31Hz, 3H, CH 3 ), 1.49-1.59 (m, J=42.54Hz, 2H, CHz), 2.95 (d, 
J=5.28Hz, 3H, CH 3 ), 3.14-3.49 (m, J=100.60Hz, 3H, CH 3 ), 4.05 (d, J = 12.30Hz, 2H, 
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CHj), 7.16-7.19 (m, J=12.60Hz, H7), 7.38-7.41 (m, J=11.01Hz, 2H, Ar), 7.57 (d, 
J=8.7 9.52Hz, H8), 7.79-7.81 (m, J=9.31Hz, 2H, Ar), 8.23 (dd, J=28.60Hz, H5). MS 
(ES) m/z: 470.5 (M +3 ),469.5 (M +2 ), 468.5 (M +, ),467.5. 
F.xnmpleS 6<hloro-2-{4'<odophenyl)4nndazollWpyri^ 

s acetamide 

Recrystallised from dichloromethane (80-90% yield) m.p. 152-153°C. H-NMR (CDCI 3 ) 
8 0.78 (t, J= 14.77Hz, 3H, CH 3 ), 0.87 (t, J=14.82Hz, 3H, CH 3 ), 1.50-1.58 (m, 
J=33.30Hz, 4H, 2CHx), 3.12-3.16 (m, J=15.67Hz, 2H, CH2), 3.29-3.33 (m, 
J=15.23Hz, 2H, CH 2 ), 4.06 (s, 2H, CH*), 7.17 (dd, J=7.5 1.96Hz, J=7.8 1.98Hz, 
io H7), 7.39-7.41 (m, J=8.41Hz, 2H, Ar), 7.56 (dd, J=8.5 0.68Hz, 1=8.7 0.59Hz, H8), 
7.79-7.81 (m, J=8.41Hz, 2H, Ar), 8.26-8.27 (m, J=2.51Hz, H5). MS (ES) m/z: 498.5 
(M +3 ), 497.5 (M +2 ), 496.5 (M +1 ), 495.5, 288. 

Exsmpj£-6 6^>ro-2-{4'AodophenfVi4nadazo N-butyl)- 
acetamide 

is Recrystallised from dichloromethane (50-60% yield) m.p. 246-248°C. 'H-NMR (CDC1 3 ) 
8 0.74 (t, J=14.58Hz, 3H, CH 3 ), 1.03-1.09 (m. J=22.53Hz, 2H, CH 2 ), 1.20-1.27 (m, 
J=25.32Hz, 2H, CH 2 ), 2.11 (s, 2H, CH 2 ), 2.26-2.31 (m, J=15.65Hz, 2H, CH 2 ), 3.86 
(s, 2H. CHJ, 7.13 (dd, J=7.5 1.93Hz, J=7.8 1.95Hz, H7), 7.54 (d, 1=8.7 9.52Hz, 
H8), 7.66-7.68 (m, I=8.44Hz, 2H, Ar), 7.75-7.77 (m, J=8.41Hz, 2H, Ar), 8.25 (d, 

2 o J=1.59Hz, H5). MS (ES) m/z: 498.5 (M +3 ), 497.5 (M +2 ), 496.5 (M +1 ).495.5, 288. 
Prnmple 7 6H:hhro-2-(4'4oaophenyl)-imidazofl,2^]pyriOne-3^ 

acetamide t 
Recrystallised from dichloromethane/ether (60-70% yield) m.p. 250-252 C. H-NMR 
(DMSO) 8 0.84 (t, 1= 14.68Hz, 6H, 2CH,), 1.24-1.30 (m, J=22.39Hz, 4H, 2CH 2 ), 

25 1.43-1.4, (m, I=23.22Hz, 4H, 2CH 2 ), 2.70-2.7, (m, J=15.28Hz, 4H, 2CH2), 3.77 (s, 
2H, CHJ, 7.27 (dd, 1=7.5 2.04Hz, 1=7.8 2.04Hz, H7), 7.60 (dd, J=5.8 0.78Hz, 
J=8.7 0.71Hz, H8), 7.73-7.75 (m, J=8.50Hz, 2H, Ar), 7.80-7.82 (m, J=8.63Hz, 2H, 
Ar), 8.65-8.66 (m, J=1.99Hz, H5). MS (ES) m/z: 523.5 (M), 468.5, 467.5, 467.5, 
413.5, 412.5, 130. 

30 Radiolabeled deriTatiyes 

Radiolabelled derivatives having an iodine radionuclide at the 4' position may be 

syntnesised as generally illustrated in Scheme 3. 

Conversion of tributyliin precursor to radiolabelled 4'-wdophenyl-iinidazo[l,2-a]- 
pyridine-3-acetamide 

36 The butyltin precursor (0.1-0.5mg) in acetic acid (200-500^) is treated with Na" I (or 
w/ias/nirj sortie,, followed by peracetic acid (lOOuL). The peracetic acid may be 
prepared by the addition of hydrogen peroxide (100nD to acetic acid (500uL), or 
commercial peracetic acid (0.3-33%) in acetic acid may be used. After 1-10 minutes, the 
reaction mixture is quenched with Na^Os (200nL, 50mg/mL) and neutralised with 

40 NaHCOj (200uL, 50mg/mL). The reaction mixture is injected into a semipreparative C- 
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18 reverse phase HPLC column (Econolsil, Alltech Associates) for purification and 
isolation of the pure product. The mobile phase eluant is typically ethanol/water or 
acetonitrile/O.lM ammonium acetate at typical flow rates ranging from 2.5-4 mL/minute. 
The radiochemical yield of the radioiodinated products was 65-85% with the chemical and 
5 radiochemical purity exceeding 97%. The specific activity in all cases exceeded 
2000Ci/mmol. The solvent is evaporated under reduced pressure and the product residue 
is reconstituted in an acceptable medium suitable for intravenous injection. This medium 
may be sterile saline 0.9%. the product is sterile filtered through a 0.22p, sterile filter. 

In vitro binding stiidi^ 
io In vitro binding in adrenal and kidney mitochondrial cell membranes showed that 
the compounds in the present invention bind to a single population of binding sites. In 
comparison, the in vitro binding to the central benzodiazepine receptor using rat brain 
homogenates was greater than lOOnM. 
Methodology 

is I n Vitro bindine assays for peripheral hpr v odiarepine receptors 

Membrane Preparation 
Male Sprague Dawley rats are sacrificed by C0 2 administration followed by cervical 
dislocation. Kidneys are removed and placed in 20 volumes of ice-cold buffer (50nM 
Tris-HCl, pH 7.4) and rninced finely with scissors. After homogenising the preparation 
20 with a polytron (PCU Kinematica, Bioblock, Switzerland) with one 10-second burst at a 
setting of 10, the suspension is centrifuged at 49,000g for 15 minutes at 4°C. The pellets 
are resuspended in the previous buffer with a dounce (manual homogeniser) to yield an 
appropriate protein concentration. Protein measurements are made by Lowry's method 
using bovine serum albumin as standard. 
25 In vitro binding assay 

The inhibition constant of the test compound (ICs©) is determined by incubating 
aliquots (O.lmL), in triplicate, of diluted kidney membrane preparation at 4°C for 1 hour 
with 7 concentrations of test compound (10 6 to 10" lo M), together with a trace amount 
(2nM) of [^-PKll^S in a final volume of 0.5mL. Non-specific binding is determined 
30 by blocking with cold PK11195 (lOuM). Incubation is terminated by rapid filtration 
through Whatman GF/B glass fiber. Each sample tube and filter is immediately washed 
with 3 aliquots of 5mL ice-cold 50nM Tris/HCl at pH 7.4. Filters are counted with a P- 
scintillation counter (Packard) to measure the amount of bound radioactivity. Ki and IC50 
are calculated by EBDA/Ligand, iterative non-linear least squares curve-fitting programs 
35 (G. A. McPhersoa Pharmacol Methods 14, 213-228 (1985)). 
In Vitro frindin? assays for centr al bemodiavepine receptor* 

Membrane Preparation 
Male Sprague Dawley rats are sacrificed by CO2 administration followed by cervical 
dislocation. Cortex is removed and placed in 20 volumes of ice-cold buffer (50nM Tris- 
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HC1, pH 7.4) and minced finely with scissors. After homogenising the preparation with a 
polytron (PCU Kinematica, Bioblock» Switzerland) with one 10-second burst at a setting 
of 6, the suspension is centrifuged at 20,000g for 20 minutes at 4°C. The pellets are 
resuspended in the previous buffer with a dounce (manual homogeniser). After the 
second centrifugation, the pellet is suspended in a final buffer (50nM Tris-HCl, 0.32M 
sucrose, pH 7.4) to yield an appropriate protein concentration. Protein measurements are 
made by Lowry's method using bovine serum albumin as standard. 

In vitro binding assay 

The inhibition constant of the test compound (IC50) is determined by incubating 
aliquots (O.lmL), in triplicate, of diluted cortex membrane preparation at 25°C for 45 
minutes with 7 concentrations of test compound (1CT 6 to 10 10 M), together with a trace 
amount (2nM) of [^-Ro 15-1788 in a final volume of 0.5mL. Non-specific binding is 
determined by blocking with cold Flumazenil (20uM). Incubation is terminated by rapid 
filtration through Whatman GF/B glass fiber. Each sample tube and filter is immediately 
washed with 3 aliquots of 5mL ice-cold 50nM Tris/HCl at pH 7.4. Filters are counted 
with a p-scintillation counter (Packard) to measure the amount of bound radioactivity. Ki 
and ICso are calculated by EBDA/Ligand, iterative non-linear least squares curve-fitting 
programs (G. A. McPherson, /. Pharmacol Methods 14, 213-228 (1985)). 

Table 1 provides comparative in vitro binding IC^ values for compounds of the 
present invention and for representative comparative compounds, including prior art 
compounds 



Table 1 



ICso (nM) 



** 



Example PBR* 

1 0.99 

2 2.30 

3 <0.01 

4 0.98 

5 3.91 

6 266 

7 177 
Comparative Example 

A 3340 

B >1000 

C 33 

D 90 

E 176 

peripheral benzodiazepine receptor 

central benzodiazepine receptor 



CBR** 
>1000 

168 
>1000 

117 
>1000 
>1000 
>1000 

170 
5.9 
15 
56.5 
155 
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In yiyo bipdistribution. studies 

In vivo biodistribution of radiolabeled compounds of the invention indicated high 
uptake in the tissues which have known PBR sites. Tables 2 to 4 show the biodistribution 
of the compounds of Examples l-3 t in which the iodine atom is radiolabelled, when 
administered to rats. 

Pretreatment of the rats with known standards such as PK 11195 as well as the 
compound of Examples 1-7 without radiolabel (1 mg/kg) significantly reduced the uptake 
of activity in the tissues of interest. Pretreatment with Diazepam and Flumazenil and 
other central acting benzodiazepines reduced the uptake of activity of the radiolabelled 
compounds of the invention only marginally, indicating that the binding of the compounds 
of the invention in vivo is specific and selective for the peripheral benzodiazepine 
receptors. 
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Claims 



1 . A compound of formula (I) 




(R2)n 



(CH2) p 
Z 



(I) 



wherein 



~Y is selected from F, CI, Br, I, OH, SH," NH 2 , CN, "553" COOH; 
Z is selected from N(R 3 )C(0)R 4 and C(0)NR 3 R 4 ; 

R 1 and R 2 are independently selected from (CpC^Jalkyl, (Cj-C^alkoxy, 
(C 2 -C6)alkenyl, (Chalky nyl, ^-C^cycloalkyl, (C 6 -C 12 )aryl, (Co-C^aryloxy, (C 6 - 
C 12 )aryl(C l -C 6 )alkyl, heteroaryl, heteroaryKCpC^alkyl, heterocyclic, (C 2 .C 6 )alkanoyl 
and (C 2 -C 7 )acyl, each of which may be unsubstituted or substituted with from 1 to 3 
substituents selected from the group consisting of halogen, OH, (C r C 4 )aIkoxy, SH, NH 2 , 
(^-C^alkylamino, di((C r C 4 )alkyl)amino, carboxy, (C^^alkoxycarbonyl, 
(C 2 -C 4 )alkanoyl, oxo, amido, CN, CNS, SCN, CNO, OCN, and NHOH; 

R 3 and R 4 are each independently hydrogen or a group selected from (C 1 -C 4 )alkyl, 
(C 2 -C 4 )alkenyl, (C 2 -C 4 )alkynyl, (C 3 -C6)cycIoalkyl, (C 6 -C 12 )aryl, (C 6 -C 12 )aryi(C r 
C 4 )alkyl, heteroaryl, heteroaryl(C r C 4 )alkyI, heterocyclic, (C 1 -C 4 )alkoxycarbonyl and (CV 
C 5 )acyl, each of which may be unsubstituted or substituted with from 1 to 3 substituents 
selected from the group consisting of halogen, OH, (C r C 4 )alkoxy, SH, NH 2 , (C!-C 4 )- 
alkylamino, di((C r C 4 )alkyl)amino, carboxy, (C 1 -C 4 )alkoxycarbonyl, (C^Jalkanoyl, 
oxo, amido, CN, CNS, SCN, CNO, OCN, and NHOH, 

or R 3 and R 4 together are (C^-Cy) alkylidene which may be optionally substituted 
with from 1 to 3 substituents selected from the group consisting of halogen, OH, (C r 
C 4 )alkoxy, SH, NH 2 , (Q-C^alkylamino, di((C 1 -C 4 )alkyl)amino, carboxy, (Q-C^alkoxy- 
carbonyl, (Ci-C 4 )alkanoyI, oxo, amido, CN, CNS, SCN, CNO, OCN, and NHOH; 

m and n are independently 0, 1 or 2; and 

p is an integer from 1 to 4. 

2. A compound according to claim 1 wherein n is 0. 

3. A compound according to claim 1 wherein p is 1. 

4. A compound according to claim 1 wherein: 
Y is selected from F, CI, Br, I, CN and OH; 

Z is selected from N(R 3 )C(0)R 4 and C(0)NR 3 R 4 ; 

R 1 and R2 are independently selected from (^-C^alkyl, (Cj-C^alkoxy, 
(C 2 -C 3 )alkenyl, (Cs-C^cycloalkyl, phenyl, naphthyl, phenoxy, naphthyloxy, benzyl, 
pyridyl, turanyl, thienyl, piperidinyl, morpholinyl, tetrahydrofuranyl, dioxanyl, 
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(C 2 _C 4 )alkanoyl and (C 2 -C 4 )acyl, each of which may be unsubstituted or substituted with 
from a substituent selected from the group consisting of halogen, OH, (C 2 -C 4 )alkoxy, 
NH 2 , (C r C 3 )alkylamino, diftQ-C^alkyOamino, carboxy, (Ci-C 3 )alkoxycarbonyl, (C 2 - 
C4)alkanoyl, oxo and amido; 

R 3 and R 4 are each independently hydrogen or a group selected from (C r C 3 )aIkyl, 
(C 2 -C 3 )alkenyl, (Cs-C^cycloalkyl, phenyl, naphthyl, benzyl and (C 2 -C 4 )acyl, each of 
which may be unsubstituted or substituted with a substituent selected from the group 
consisting of halogen, OH, (C r C 3 )alkoxy, NH 2 , (C r C 3 )alkylamino, di((C!-C 3 )aikyl)- 
amino, carboxy, (C r C 3 )alkoxycarbonyl, (C 2 -C4)alkanoyl, oxo and amido, 

__or R 3 and Ri together are (C 2 -C 3 ) alkylidene which may be optionally substituted 
with from a substituent selected from the group consisting of halogen, OH, (Ci-C 3 )alkoxy, 
NH 2 , (C r C 3 )alkylamino, di((C!-C 3 )alkyl)aniino, carboxy, (C r C 3 )alkoxycarbonyl, (C 2 - 
C 4 )alkanoyl, oxo and amido; 

m and n are independently 0 or 1; and 

p is 1. 

5 . A compound according to claim 1 wherein p is 1 , and n and m are each 0. 

6. A compound according to claim 1 wherein p is 1, n and m are each 0, and Y is 
selected from F, CI, Br, and I. 

7. A compound according to claim 6 wherein Y is selected from CI and Br. 

8. A compound according to claim 6 wherein Y is selected from CI and Br and Z is 
C(0)NR 13 R 14 , wherein R 13 and R 14 are independently selected from hydrogen, 
(Ci-C 4 )alkyl and (C 2 -C4)alkenyl, each of which may be substituted with iodine. 

9. A compound of formula (I) which is a 2-(4Mcdophenyl)-imidazo[l,2-a]pyridine-3- 
acetamide derivative of formula (1A) 




wherein Y is halogen and R 3 and R 4 are independently selected from hydrogen, 
(C r C 4 )alkyl and (C2-C 4 )alkenyl, or R 3 and R 4 taken together are (C 2 -C 3 )alkylidine. 

10. A compound according to claim 9 wherein Y is at the 6-position and R 3 and R 4 are 
independently selected from hydrogen and (C r C 4 )alkyl. 

11. A compound according to any one of claims 1-10 which is radiolabelled. 

12. A pharmaceutical composition including a compound according to any one of claims 
1-10 together with at least one pharmaceutically acceptable carrier, diluent, excipient or 
adjuvant. 
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13. A pharmaceutical composition including a compound according to claim 11 together 
with at least one pharmaceutically acceptable carrier, diluent, excipient or adjuvant. 

14. A method for diagnosis of a disorder in a mammal characterised by an abnormal 
density of peripheral benzodiazepine receptors, the method including the steps of: 

administering to the niammal an amount of a radiolabelled according to claim 11 
sufficient to allow a detectable image of the location of the radiolabel in the body of the 
mammal to be recorded; 

recording a image of the distribution of the radiolabel in at least part of the body of 
the mammal; and 

. diagnosing the presence or absence of the disorder from the image. 

15. A method for the treatment of a disorder characterised by an abnormal density of 
peripheral benzodiazepine receptors in a mammal in need of said treatment, the method 
including administering to the niammal an effective amount of a according to any one of 
claims 1-10 or a pharmaceutical composition according to claim 12. 

16. A method for the radiotherapy of a disorder characterised by an abnormal density of 
peripheral benzodiazepine receptors in a mammal in need of said radiotherapy, the method 
including administering to the mammal an effective amount of a compound according to 
claim 11, or a pharmaceutical composition according to claim 13. 

17. Use of a compound according to claim 11 for the manufacture of a diagnostic 
composition for the diagnosis of a disorder in a mammal characterised by an abnormal 
density of peripheral benzodiazepine receptors. 

18. Use of a compound according to any one of claims 1-10 for the manufacture of a 
medicament for the treatment of a disorder characterised by an abnormal density of 
peripheral benzodiazepine receptors in a mammal in need of said treatment. 

19. Use of a compound according to claim 11 for the manufecture of a medicament for 
the radiotherapy of a disorder characterised by an abnormal density of peripheral 
benzodiazepine receptors in a mammal in need of said radiotherapy. 

20. A compound according to claim 1 1 when used in a method according to claim 14. 

21. A compound according to any one of claims 1-10 when used in a method for the 
treatment of a disorder characterised by an abnormal density of peripheral benzodiazepine 
receptors in a mammal in need of said treatment. 

22. A compound according to claim 1 1 when used in a method for the radiotherapy of a 
disorder characterised by an abnormal density of peripheral benzodiazepine receptors in a 
mammal in need of said radiotherapy. 
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UTILISATION D'UNE SUBSTANCE SE LIANT AU RECEPTEUR PERIPHERIQUE 

DES BENZODIAZEPINES DANS LE TRAITEMENT DES STRESS CUTANES. 

La presente invention conceme une composition contenant un ligand des recepteurs 

peripheriques des benzodiazepines pour une utilisation par voie topique. 

L'invention concerne I'utilisation d'une substance se liant specifiquement au recepteur 

penpherique des benzodiazepines (PBR) pour la fabrication d'une composition pour la 

prophylaxie ou le traitement des stress cutanes. 

L'invention concerne egalement les compositions contenant ces substances. Ces 
compositions peuvent etre cosmetiques ou pharmaceutiques, en particulier 
dermatologiques topiques. 

Par stress cutane, on entend les differentes situations qui pourraient provoquer des 
dommages en particulier au niveau de I'epiderme queique soit I'agent le provoquant. 
Cet agent peut etre interne et/ou externe a I'organisme comme un agent chimique ou 
radicalaire ou bien externe comme un rayonnement ultraviolet. 
La composition selon l'invention est done destinee a prevenir et a lutter contre les 
irritations cutanees, les dartres, les erythemes, les sensations dysesthesiques, les 
sensations d'echauffement, les prurits de la peau et/ou des muqueuses, le 
vieillissement et peut aussi etre utilisee dans les desordres cutanes tels que, par 
exemple, le psoriasis, les maladies prurigineuses, I'herpes, les photodermatoses, les 
dermatites atopiques, les dermatites de contact, les lichens, les prurigos, les prurits, 
les piqures d'insectes, dans les fibroses et autres troubles de la maturation des 
collagenes, dans les desordres immunologiques ou encore dans des affections 
dermatologiques comme I'eczema. 

Le ligand PBR, egalement appele "substance", contenu dans la composition peut-etre 
un compose non peptidique, un peptide, un extrait de cellules ou de tissus d'origine 
animale ou vegetale ou un produit obtenu par fermentation d'un micro-organisme, par 
exemple d'une bacterie ou d'un champignon. 

De nombreux ligands PBR sont decrits dans la litterature. On peut crter, a titre 
d'exemple, le Ro 5-4864 ou chlorodiazeparn, le Ro 5-2807 ou diazepam, le PK 11195 
ou on pourra se referer a I'article Peripheral Benzodiazepine Receptors, Ch. m, 
J. J. Bourguignon, Ed. E. Giesen - Crouse, Academic Press. 

Le PBR est une proteine de 18 KD situee sur la membrane externe des mitochondries 
des tissus peripheriques. II est constitue de cinq domaines transmembranaires et 
d'une partie carboxyterminale dirigee vers le cytosol. Plusieurs fonctions sont 
attributes au PBR selon la nature du tissus consider^ : regulation de la 
steroidogSnese, biosynthese de I'heme, differenciation et croissance cellulaire, 
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controle de la respiration mitochondriale (Krueger KE, Biochimica and Biophysica Acta 
1995, 1241, 453-470;. Bien que sa fonction precise n'ait pas encore ete completement 
elucidee, plusieurs donnees experimentales recentes suggerent que PBR pourrait 
jouer un role fondamental dans la regulation des processus de mort cellulaire 
programmee et dans la protection anti-radicalaire. 

II a ete montre que PBR est en effet etroitement associe au niveau de la mitochondrie 
avec des proteines regulatrices de I'apoptose teiles que Bcl2 qui previent la rupture du 
potentiel de membrane mitochondriale empechant ainsi I'apoptose induite notamment 
par la production de radicaux oxygenes reactifs (Marchetti P. era/, J. Exp. Med. 1996, 
184, 11 55-1160; /(Marchetti P. etal, J. Immunol. 1996, / 57, 4830-4836). 
Dans le cadre de la presente invention, le rdle protecteur anti-radicalaire de PBR a ete 
directement observe sur des cellules d'origine hematopoTetique pour lesquelles une 
correlation etroite entre la densite de PBR et la protection anti-radicalaire a ete mise 
en evidence. De plus, dans cette meme etude, il a ete demontre que la transfection de 
PBR sur des cellules depourvues de ce recepteur confere une protection contre les 
dommages causes par des especes oxygenees (Carayon P. et at, Blood 1996, 87, 
3170-3178). 

Plusieurs donnees de la litterature indiquent que PBR jouerait un role important dans 
la regulation des processus apoptotiques et la protection des cellules vis-a-vis des 
dommages causes par les radicaux libres. 

Des etudes phylogeniques recentes renforcent cette nouvelle notion que PBR agit en 
tant que modulateur d'apoptose implique dans des fonctions antioxydantes. Des 
similarites significatives existent en effet entre PBR et la proteine CrtK de Rhodobacter 
sphaeroides, une bacterie photosynthetique. Cette proteine bacterienne qui fonctionne 
comme un detecteur d'oxygene photosensible, reguie ('expression des genes 
impliques dans la photosynthese en reponse a des modifications environnementales 
de la tension en oxygene et de I'intensite lumineuse. La comparaison entre PBR et 
CrtK revele une identite de 35 % et une conservation de sequence entre ces deux 
proteines qui ont diverge dans la phylogenie il y a deux milliards d'annees. Cette 
homologie suggere une fonction hautement specialisee et conservee de PBR qui 
semble simiiaire a celle de CrtK dans la bacterie. En effet, il a ete demontre 
recemment que le PBR de mammifere transfecte chez des mutants Rhodobacter CrtK 
complemente la fonction detecteur d'oxygene de CrTK. Ainsi, cette etude suggere un 
role cle de PBR dans la transduction des signaux dependant de Toxygene (Yeliseev 
AA., etal, Proc. Natl. Acad. Sci. 1997, 94, 5101-5106). 
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Cependant, a ce jour, aucune substance n'a jamais ete precisement indiquee comme 
ligand specifique des recepteurs PBR cutanes. 

A plus forte raison, aucune substance active par voie topique et se liant 
specifiquement aux recepteurs PBR n'a jamais ete decrite dans la literature. 
II a ete maintenant montre, dans le cadre de la presente invention, que PBR est 
abondamment exprime au niveau de la peau sur les differents compartiments 
cellulaires qui la composent : keratinocytes, cellules de Langerhans, tollicules pileux et 
cellules endotheliales de la vasculature dermique. Au niveau de la peau, I'expression 
de PBR suit un gradient croissant de la couche basale vers la couche cornee. Cette 
organisation remarquable qui privilegie les cellules differenciees de I'epiderme les plus 
exposees aux stress externes revet sans doute une signification physiologique de 
premiere importance pour la protection des zones de I'epiderme les plus vulnerables. 
Les etudes subcellulars realisees en microscopie confocale indiquent comme 
attendu une colocalisation de PBR avec Bcl2 au niveau de la mitochondrie. Les etudes 
histologiques sur coupe de peau ont permis de mettre en evidence une repartition 
surprenante de PBR (Figures 1 et2). 

En effet, I'expression de ce recepteur au niveau de I'epiderme suit un gradient de 
densite croissant des couches basales vers les couches les plus differenciees de 
keratinocytes. Cette distribution spatiale tres organisee qui privilegie en terme de 
densite les cellules de I'epiderme les plus externes et done les plus exposees, laisse 
supposer que PBR au niveau de la peau pourrait representer un systeme de protection 
naturelle centre les radicaux fibres generes par ('exposition aux rayonnements 
ultraviolets. L'observation concommitante que la distribution de la proteine 
antiapoptotique Bcl2 obeit a un gradient strictement inverse suggere un rdle 
compensatoire de PBR pour la preservation des cellules les plus differenciees. 
L'ensemble de ces donnees qui suggerent une fonction protectee du PBR, plus 
particulierement au niveau de I'epiderme, a conduit a la mise en evidence de ligands 
naturels ou de synthese montrant que leur interaction avec PBR pouvait etre 
benefique dans differentes situations de stress cutane provoque par des agents 
chimiques ou radicalaires ou encore consecutifs a une exposition UV. 
Ainsi, selon I'un de ses aspects, la presente invention concerne ('utilisation d'un ligand 
specifique du PBR, le Ro 5-4864 dans les stress cutanes. Ce ligand est un agoniste du 
PBR. 

Selon un autre aspect de ('invention et sur la base de ces observations, un screening 
visant a rechercher des ligands naturels de PBR a ete entrepris et a permis d'isoler 
plusieurs fractions capables d'interagir avec ce recepteur. L'effet potentiellement 
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protecteur de ces iigands naturels a ensuite ete evalue dans differents tests induisants 
un stress cutane et notamment des tests d'erythemes cutanes induits par irradiations 
UV. Les proprietes anti-radicalaires ainsi que les capacites de reparation cutanee ont 
egalement ete recherchees. 

Des essais biochimiques et pharmacologiques ont ete utilises pour mettre en evidence 
Pacitivite et I'interet des substances dans divers stress cutanes. 
Les essais realises avec PBR ont pour but de montrer son implication potentielle dans 
la regulation des processus apoptotiques et la preservation des cellules cutanees vis- 
a-vis de differents stress deleteres. 

EXEMPLE 1 

Eudes immuno-histologiques de localisation de PBR au niveau cutane 

A I'aide de I'anticorps specifique anti-PBR, Ac 8D7 (mAb de souris anti-PBR, isotype 
igG1, Dussossoy et a/., Cytometry, 1996, 24:39-48), une analyse par Western Blot a 
permis de mettre en evidence la presence abondante de PBR sur six lignees 
differentes de keratinocytes humains ainsi que sur la peau humaine normale 
(Figure 1). Au niveau subcellular, les analyses realisees en microscopie confocale 
confirment sur les keratinocytes une colocalisation de PBR au niveau mitochondrial 
(Figure 2). 

Une etude immuno-histologique realisee sur une coupe d'epiderme humain normal a 
I'aide du meme anticorps revele un ordonnancement tres particulier puisque 
I'expression de PBR augmente du stratum basale vers le stratum corneum, Ce 
recepteur est done abondament present sur les keratinocytes les plus differences 
situes directement sous le stratum corneum (Figure 3). 

EXEMPLE 2 

Etudes de liaison et de specif icite 

Les etudes de liaison ou binding ont ete realisees sur la lignee de keratinocytes A-431 
(carcinome epidermoide humain (ATCC, CRL-1555)) par deplacement du ligand de 
reference fHJ-PKHigs. L'analyse de Scatchard indique un seu! site de fixation, une 
densite d'environ 470.000 recepteurs par cellule et une forte affinite du ligand (KD = 
1 ,5 nM) (Figure 4). La specificite du binding sur le recepteur peripherique porte par les 
keratinocytes est attestee par les etudes pharmacologiques qui montrent une efficacite 
decroissante du deplacement du ligand peripherique de reference (PK 11195) par les 
Iigands suivants : 
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Ro 5-4864 = (CI50 * 25 nM) > diazepam (CI 50 « 100 nM) »> clonazepam (inactif a 
3200 nM). II est rappele que ce dernier est un ligand du recepteur central des 
benzodiazepines, le diazepam est mixte, le Ro 5-4864 est specifique du PBR 
(Figure 5). 

EXEMPLE 3 

Implication du PBR dans la protection contre les radicaux oxyg6n£s 

Deux types d'experiences sont decrites a la Figure 6. La premiere a consiste a 
comparer differentes lignees d'origine lymphoi'de ou myeloTde pour leur capacite a 
resister a (a toxicite des radicaux oxygenes en relation avec leur niveau d'expression 
de PBR. Les resultats indiquent une tr6s forte correlation entre le nombre de sites PBR 
par cellule et la resistance a la toxicite induite par PH 2 0 2 . II existe egalement une 
correlation similaire lorsque Ton considere cette fois le niveau d'expression de Bcl2, 
proteine connue pour proteger les cellules des dommages oxydatifs. Cette donnee, 
jointe au fait que Bcl2 et PBR sont deux proteines tocalisees sur la membrane externe 
des mitochondries, suggere qu'elles pourraient presenter des fonctions communes 
dans la protection cellulaire. De facon interessante, alors que I'expression de PBR suit 
un gradient de densite croissant de la couche basale vers la limite de la couche 
cornee, les donnees de la litterature indiquent un phenomene inverse pour I'expression 
de Bcl2, suggerant qu'au cours de la differenciation des keratinocytes, PBR pourrait 
prendre le "relais" de Bcl2 en ce qui concerne les fonctions de protection anti- 
radicalaire. 

Dans ta deuxieme experience, le role possible de PBR dans la protection vi$-&-vis de 
la toxicite des radicaux libres est renforce par la demonstration de la meilleure viabilite, 
en presence d'H 2 0 2 , de cellules Jurkat transferees PBR+ en comparaison avec des 
cellules homologues PBR-. 

EXEMPLE 4 

L'activite anti-apoptotique des actifs a ete mesuree sur des keratinocytes humains et 
des fibroblastes (ATCC) qui ont ete ensemences dans des boites de Petri de 35 mm 
(5 X 10 5 cellules/puits) dans le DMEM (Dubelco's Mode Eagle Medium) additionne de 
10 % de serum de veau foetal et laisser proliferer jusqu'a confluence. Ce milieu de 
culture est ensuit aspire, les cellules sont rincees et 0,1 % de serum de veau foetal 
est ajoute en presence d'une solution saline. Des concentrations croissantes de la 
substance a etudier sont additionnees. Vingt quatre heures plus tard, I'apoptose est 
mesuree avec une trousse de dosage ELISA (de I'anglais "enzyme-linked 
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immunosorbent assay"). 

Des keratinocytes ont ete soumis a des rayonnements ultraviolets de type B (UVB) a la 
dose de 250J/m 2 pendant 16 heures (J. Invest. Dermatol. 1995, 104 : 922-927). En 
presence du ligand PBR Ro 5-4864, il a ete montre que Ton previent les processus 
5 d'alterations cellulaires induits par I'irradiation dans une gamme de concentrations de 
ligand comprise entre 10 nM et 10 jaM. 

EXEMPLE 5 

L'effet photoprotecteur du ligand a ete e value par application par voie cutanee sur le 
1 0 cobaye albinos. 

La voie topique cutanee est utilisee afin de reproduire les conditions d'utilisation chez 
I'homme. 

Des cobayes Hartley, Charles River France, Saint Aubin les Elbeuf, 76410 Cleon, 
France, sont utilises. 

15 Les animaux ont ete rases puis epiies sur les f lanes anterieurs droit et gauche, 
24 heures avant le debut du traitement. 

Les animaux ont ete irradies juste avant le premier traitement. L'energie est verifiee 
avant chaque irradiation realisee sur les flancs droit et gauche dans le spectre UVB a 
une dose de 4000 mJ/cm 2 . 
20 Le flanc droit des animaux a ete traite avec 0,2 ml de solution du ligand 
immediatement apres irradiation puis 2 et 5 heures apres irradiation. Le flanc gauche 
ne sera pas traite. 

Une lampe a vapeur de Xeron Haute pression (IDEM 300) produira I'irradiation. 
Les lectures des reactions locales sont faites avant traitement, puis 5 et 24 heures 
25 apres irradiation. 

Erytheme et oedeme ont ete evalues comme suit : 

Erytheme 

30 0 pas d'erytheme ; 1 erytheme tres faible, a peine perceptible ; 2 erytheme net, rose 
faibte ; 3 erytheme net, rouge franc ; 4 erytheme particulterement intense 

Oedeme 

0 pas d'oedeme ; 1 tres leger oedeme (a peine visible) ; 2 leger oedeme (contours 
35 bien definis et gonflement apparent) ; 3 oedeme moyen (epaisseur d'environ 1 mm) ; 
4 oedeme grave (epaisseur superieure a 1 mm et surface superieure a la zone 
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d'application) 

Des exemples de ligands naturels du recepteur PBR produits par fermentation sont 
decrits ci-apres avec leur activite. 
5 Un criblage ou screening effectue sur des extraits de microorganismes conduit sur 
milieu solide ou liquide a permis de selectionner trois souches de microorganismes 
(bacteries et champignons microscopiques). 

Les trois souches selectionnees apres differentes etudes menees pour optimiser les 
conditions de production de quantites significatives d'extraits de cultures possedant de 
10 bonnes activites sur le test de mesure d'interaction avec le recepteur PBR ont pour 
references SRL 4988, SRL 5186 et SRL 5189. 

Les trois souches ci-dessus ont ete deposees a la CNCM de I'lnstitut Pasteur : date de 
27 aout 1999 avec respectivement les numeros d'ordre I-2305, I-2306, I-2307. 
La souche SRL 4988 classee comme Nocardia species, isolee d'un echantillon de sol 
15 a pour caracteres ecologico-physiologiques, determines apres culture de deux 
semaines a 28° C sur milieu ISP2 : phototrophe negatif, chimio-organotrophe, 
mesophile et halophile negatif. Elle est non mobile et presente des spires ouvertes, 
non verticillees. 

La souche SRL 5186 classee comme Streptomyces species, isolee d'un echantillon de 
20 sol a pour caracteres ecologico-physiologiques, determines apres culture de deux 
semaines a 28° C sur milieu ISP2 : phototrophe negatif, chimio-organotrophe, 
mesophile et halophile negatif. Elle est non mobile et presente des hyphes flexibles et 
biverticillees. 

La souche SRL 5189 classee comme Actinosinnema species a pour caracteres 
25 ecologico-physiologiques, determines apres culture de deux semaines a 28° C sur 
milieu ISP2 : phototrophe negatif, chimio-organotrophe, mesophile, halophile negatif. 
Elle est non mobile et presente des hyphes flexibles et monoverticilles. 
Ces souches constituent done, ainsi que leurs mutants producteurs, un objet ulterieur 
de ['invention. 

30 Apres cultures sur milieu nutritif gelose et plusieurs repiquages successifs qui 
permettent d'obtenir une culture abondante et pure, on fabrique un lot 0 de 
conservation de la souche mere puis des lots de semence primaire et secondaire. 
Pour cela, on prepare une suspension de spores a partir d'une culture sur milieu 
nutritif gelose en boTte de Petri et d'un milieu de reprise ; ce milieu contient un 

35 cryoprotecteur permettant d'assurer une bonne viabilite des spores lors de la 
conservation par congelation. 
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La suspension de spores obtenue est repartie dans des cryotubes qui seront 
conserves a - 80° C : ces tubes constituent le lot 0. 

En suivant le meme protocole, mais a partir d'un tube du lot 0, on prepare un lot de 
semence prim aire. Puis toujours suivant le meme protocole, on prepare un lot de 
5 semence secondaire a partir d'un cryotube de semence primaire. La fabrication des 
lots de semence 0, 1 et 2 assure une accessibility durable de la souche et done de 
I'activite recherchee. Les cultures de ces trois souches permettant d'obtenir des 
ligands naturels du recepteur PBR peuvent etre menees de maniere proche avec les 
moyens de cultures aerobies habituels, e'est-a-dire milieux liquides en fermenteurs de 
10 toute capacite avec contrdle en ligne du pH et de I'aeration. 

EXEMPLEA SRL4988 

A titre d'exemple de culture en fioles d'Erlenmeyer pour la souche SRL 4988 : un tube 
de semence secondaire est utilise pour ensemencer des boTtes de Petri preparees 
15 avec un milieu favorisant la sporulation des actinomycetes selon la composition : 



Glucose 


20 g 


Soyoptim (SIO) 


10g 


CaCOa (OMYA) 


3g 


Agar type E 


20 g 


Eaudistillee QSP 


1 I 



On fait incuber les cultures sur boites pendant 5 jours a 28° C. On obtient alors une 
suspension de spores en ajoutant dans chaque boite de Petri, 10 ml d'un milieu liquide 
20 de composition : 



Glucose 


30 g 


Soyoptim (SIO) 


10g 


Tryptone U.SP. (BIOKAR) 


4g 


Extrait de levures (DIFCO) 


8g 


NaCI 


2,5 g 


CaC0 3 


5g 


Hydrolysat de caseine 


5g 


Peptone papainique de soja 


5g 



WO 00/28947 



9 



PCT/FR99/02761 



dont le pH est ajuste a 7,0 avant sterilisation. 

On utilise 5 ml des suspensions de spores pour inoculer des fioles steriles de 250 ml, 
garnies avec 50 ml du meme milieu, qui constituent les precultures, mises a incuber en 
chambre chaude a 28° C sur un agitateur & etageres, ou dans un incubateur 
autonome, les vitesses de rotation sur Tun ou I'autre des systemes etant r6gl§es a 210 
tours/mn. 



Aprbs deux jours d'agitation les fioles de pr6culture sont utilisees pour ensemencer les 
fioles de culture proprement dites a raison de 5 ml de milieu de preculture par 
Erlenmeyer de 500 ml garni de milieu de culture (100 ml) de composition : 



Glycerol 


10g 


Amidon soluble 


30 g 


Soyoptim 


15g 


Tryptone 


2g 


Extrait de levure 


5g 


CaC0 3 


5g 


Solution d'oiigo6lements 


10 ml 


Eau QSP 


1 I 


pH7 





Composition de la solution d'oiigo&ements utilisee : 



FeS0 4 , 7 H 2 0 


1.0 g 


MnS0 4 , 4 H 2 0 


1.0 g 


CaCI 2 , 2 H 2 0 


0,025 g 


CaCI 2 ,2H 2 0 


0,10 g 


H3BO3 


0,56 g 


(NH 4 ) 6 M070 24 , 4 H 2 0 


0,002 g 


ZnS0 4 , 7 H 2 0 


0,20 g 


Eau QSP 


1 I 



Ainsi dans ce cas precis , 5 fioles de precultures ont ete utilisees pour inoculer 40 
fioles de cultures k 100 ml de milieu de culture par Erlenmeyer de 500 ml , qui apres 6 
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jours de culture agitee a 28° C en chambre chaude sur un agitateur rotatif regie a 210 
tours/mn , fournissent 4 litres de suspension de bacteries. 

Les 4 litres de mout de fermentation sont centrifuges en plusieurs operations, a une 
temperature de 4°C, et au regime de 13500 tours/mn (soit 27 500g avec le rotor 
5 utilise), afin de separer la biomasse, c'est a dire le culot rassemblant les cellules du 
sumageant de culture constitue majoritairement d'eau provenant du milieu nutritif 
utilise et contenant en solution des restes de composants du milieu nutritif ainsi que 
des metabolites produits et excretes par les cellules des bacteries pendant les 
diverses phases de leur croissance . 
10 Les biomasses et sumageants sont alors congeles a -20° C . 

EXTRACTION DES LIGANDS NATURELS DU RECEPTEUR PBR 

Les 4 litres de surnageant decongele sont charges dans un becher de 10 litres. On 

additionne la solution de 400 g de resine polystyrene-divinylbenzene Amberlite XAD 16 

15 (Rohm & Haas). La suspension est agitee avec un moteur equipe d'un arbre a pales, 
tournant a 20 tours/mn, pendant 15 heures. La solution est ensuite filtree, le filtrat est 
elimine et la resine essoree est reprise par 1 litre de methanol. On laisse sous 
agitation douce pendant 1 heure. On filtre a nouveau la resine que Ton retraite a 
I'identique avec 1 litre de methanol. Lors d'une troisieme operation la resine est 

20 retraitee cette fois avec 1 litre d'acetone. La resine essoree est alors eliminee et les 3 
litres de solvant organique rassembles sont evapores a sec dans un evaporateur 
rotatif sous vide. 

Le residu d'evaporation (17,7g) est triture avec 50 ml de methanol, la suspension 
obtenue est centrifugee a 3000 tours/mn pendant 15 minutes, et le surnageant 
25 decante obtenu constitue I'extrait de surnageant de culture. 

Cet extrait est teste en dilution en inhibition du binding sur le recepteur PBR et fournit 
une activite evaluee au 1/200 (50 % d'inhibition). 

Les biomasses rassemblees (199g) dans un becher de 2 litres sont traitees sous 
agitation par un melange de 750 ml de chlorure de methylene et de 750 ml de 
30 methanol. L'agitation est maintenue pendant 15 heures a temperature ambiante. La 
suspension est ensuite filtree et la solution limpide obtenue est concentree sous vide 
dans un evaporateur rotatif. Le residu d'evaporation (5,4g) est alors triture avec 50 ml 
de methanol et constitue I'extrait de biomasse . 

Cet extrait est teste en inhibition du binding du recepteur PBR et fournit une activite 
35 mesuree au 1/2200 (Dl 50 = 2200" 1 ). 
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EXEMPLEB SRL5186 

Avec ies memes protocoles et milieux respectifs : 

- milieu gelose pour Ies repiquages sur boite de Petri 

- milieu liquide de preculture 

- milieu liquide de production , 

14 fioles d'Erlenmeyer de 500 ml garnies de 100 ml de milieu de production, et 
inoculees a 5 %, sont incubees a 28 °C en charnbre chaude sur un agitateur rotatif 
tournant a 210 tours/mn, pendant 6 jours . 

Apres centrifugation et stockage un a deux jours au congelateur a - 20°C des 
biomasses et surnageants de production, on decongele ces produits avant de 
proceder a leur extraction . 

Les biomasses (54,9 g) sont traitees dans un becher, sous agitation par un melange 
de 250 ml de dichloromethane et 250 ml de methanol , pendant une dizaine d'heures. 
La suspension est ensuite filtree et la solution limpide obtenue est concentree a sec 
avec un evaporateur rotatif. 

Le residu sec (1,4 g) est triture avec 17,5 ml de methanol, et la suspension obtenue 
est centrifugee a 3000 tours/mn pendant 15 minutes. Le sumageant de centrifugation 
prelev6, constitue I'extrait de biomasse. 

Cet extrait, evalue en dilution sur le test d'inhibition du binding au recepteur PBR 
fournit une inhibition de 50 % dans le test a la dilution 1/3750 (Dlso= 3750 1 ) 
Les 1400 ml de surnageant decongele sont additionnes de 160 g de resine 
polystyrene-divinylbenzene XAD 16 (Rohm & Haas) et la suspension est agitee 
pendant 15 heures. La resine est filtree, le filtrat est elimine et la resine est retraitee 
par 200 ml de solution a 25 % de methanol dans I'eau pendant 3 heures. 
La resine est filtree, et ce deuxieme filtrat est elimine. La resine subit alors trois 
traitements semblables, deux avec 200 ml de methanol et le dernier avec 200 ml 
d'acetone. Ces trois derniers filtrats sont rassembles dans un ballon puis concentres 
sous vide a I'aide d'un evaporateur rotatif. Le residu sec obtenu (2,2 g) est alors triture 
avec 17,5 ml de methanol et la solution obtenue constitue I'extrait de surnageant . 
Cet extrait evalue en dilution sur le test d'inhibition du binding au recepteur PBR donne 
une inhibition de 50 % a la dilution 1/940 (Dlso= 940" 1 ) 
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EXEMPLE C SRL5189 

Avec les memes protocoies et milieux respectifs : 

- milieu gelose pour les repiquages sur boite de Petri 

- milieu liquide de preculture 

- milieu liquide de production 

10 fioles d'Erlenmeyer de 500 ml garnies de 100 ml de milieu de production, et 
inoculees a 5 %, sont incubees a 28 °C en chambre chaude sur un agitateur rotatif 
tournant a 210 tours/mn, pendant 8 jours. 

Apres centrrfugation et stockage un a deux jours au congelateur a - 20°C des 
biomasses et surnageants de production, on decongele ces produits avant de 
proceder a leur extraction. 

Les biomasses (69,5 g) sont traitees dans un becher, sous agitation par un melange 
de 150 ml de dichloromethane et 150 ml de methanol pendant une dizaine d'heures. 
La suspension est ensuite filtree et la solution limpide obtenue est concentree a sec 
avec un evaporateur rotatif. Le residu sec {1,5 g) est triture avec 12,5 mi de methanol, 
et la suspension obtenue est centrifugee a 3000 tours/mn pendant 15 minutes. Le 
surnageant de centrifugation preleve, constitue I'extrait de biomasse . Cet extrait, 
evalue en dilution sur le test d'inhibition du binding au recepteur PBR fournit une 
inhibition de 50 % dans le test a la dilution 1/2600 (DI50 = 2600 

Les 1000 ml de surnageant decongele sont additionnes de 100 g de resine 
polystyrene-divinylbenzene XAD 16 (Rohm & Haas) et la suspension est agitee 
pendant 15 heures. La resine est filtree, le filtrat est elimine et la resine est retraitee 
par 150 ml de solution a 25 % de methanol dans I'eau pendant 3 heures. La resine est 
filtree, et ce deuxieme filtrat est elimine. La resine subit alors trois traitements 
semblables, deux avec 150 ml de methanol et le dernier avec 150 ml d'acetone. Ces 
trois demiers filtrats sont rassembles dans un ballon puis concentres sous vide a I'aide 
d 'un evaporateur rotatif. Le residu sec obtenu (1,7 g) est alors triture avec 12,5 ml de 
methanol et la solution obtenue constitue I'extrait de surnageant . 
Cet extrait evalue en dilution sur le test d'inhibition du binding au recepteur PBR donne 
une inhibition de 50 % a la dilution 1/600 (Dl 50 = 500" 1 ) . 

Dans les compositions selon ['invention, la substance se liant a PBR est utilisee de 
preference en une quantite allant de 0,00001 a 20 % en poids par rapport au poids 
total de la composition, et en particulier en une quantite allant de 0,001 a 10 % en 
poids par rapport au poids total de la composition. 
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Les compositions selon I'invention peuvent se presenter sous toutes les formes 

galeniques normalement utilisees pour une application topique. 

Les quantites des differents constituants des compositions selon ('invention sont celles 

classiquement utilisees dans les domaines considers et sont appropriees a leur forme 

galenique. 

Pour une application topique, les compositions de ('invention comprennent un milieu 
compatible avec la peau. Ces compositions peuvent se presenter notamment sous 
forme de solutions aqueuses, alcooliques ou hydroalcooliques, de gels, d'emulsions 
eau-dans-huile ou huile-dans-eau ayant I'aspect d'une creme ou d'un gel, de 
microemulsions, d'aerosols, ou encore sous forme de dispersions vesiculates 
contenant des lipides ioniques et/ou non ioniques. Ces formes galeniques sont 
preparees selon les methodes usuelles des domaines consideres. 
Ces compositions a application topique peuvent constituer notamment une 
composition de protection, de traitement ou de soin cosmetique ou dermatologique 
pour le visage, pour le cou, pour les mains ou pour le corps, (par exemple cremes de 
jour, cremes de nuit, cremes ou huiles solaires, laits corporels), une composition de 
maquillage (par exemple fond de teint) ou une composition de bronzage artificiel. 
Quand la composition de I'invention est une emulsion, la proportion de corps gras 
qu'elle contient peut aller de 5 % a 80 % en poids, et de preference de 5 % a 50 % en 
poids par rapport au poids total de la composition. Les corps gras et les emulsionnants 
utilises dans la composition sous forme d'emulsion sont choisis parmi ceux 
classiquement utilises dans le domaine cosmetique ou dermatologique. 
Comma corps gras utilisables dans I'invention, on peut citer les huiles minerales 
(vaseline), les huiles vegetates (fraction liquide de beurre de karite) et leurs derives 
hydrogenes, les huiles animates, les huiles de synthese (perhydrosqualene), les huiles 
siliconees (dimethylpolysiloxane) et les huiles fluorees. Comme autres corps gras, on 
peut encore citer les alcools gras (alcool cetylique, alcool stearylique), les acides gras 
(acide stearique) et les cires. 

Les emulsionnants peuvent etre presents, dans la composition, en une proportion 
allant de 0,3 % a 30 % en poids et de preference de 0,5 a 30 % en poids par rapport 
au poids total de la composition. 

De facon connue, les compositions cosmetiques ou dermatologiques de I'invention 
peuvent contenir egalement des adjuvants habituels dans les domaines 
correspondants, tels que les gelifiants hydrophiles ou lipophiles, les conservateurs, les 
antioxydants, les solvants, les parfums, les charges, les filtres et les matieres 
colorantes. Par ailleurs, ces compositions peuvent contenir des actifs hydrophiles ou 
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lipophiles. Les quantites de ces differents adjuvants ou actifs sont cedes 
classiquement utilisees dans le domaine cosmetique au dermatologique, et par 
exemple de 0,01 % a 20 % du poids total de la composition. Ces adjuvants ou ces 
actifs, selon leur nature, peuvent etre introduits dans la phase grasse, dans la phase 
aqueuse et/ou dans des vesicules lipidiques. 

Parmi les actifs que peuvent contenir les compositions de ('invention, on peut 
notamment citer les actifs ayant un effet sur le traitement des rides ou des ridules, et 
en particulier les actifs keratolytiques. Par keratolytique, on entend un actif ayant des 
proprietes desquamantes, exfoliantes ou gommantes, ou un actif capable de ramolHr la 
couche cornee. 

Parmi ces actifs ayant un effet sur le traitement des rides ou des ridules que peuvent 
contenir les compositions de ('invention, on peut en particulier citer les hydroxyacides 
et les retinoTdes. 

Les hydroxyacides peuvent etre par exemple des a-hydroxyacides ou des 
p-hydroxyacides, qui peuvent etre lineaires, ramifies ou cycliques, satures ou 
insatures. Les atomes d'hydrogene de la chaTne carbonee peuvent, en outre, etre 
substitues par des halogenes, des radicaux halogenes, alkyles, acyies, acyloxyles, 
alcoxy carbonyles ou alcoxyles ayant de 2 a 1 8 atomes de carbone. 
Les hydroxyacides qui peuvent etre utilises sont notamment les acides glycolique, 
lactique, malique, tartrique, citrique, hydroxy-2 alcanoique, mandelique, salicylique, 
ainsi que leurs derives alkyles comme I'acide n-octanoyl-5-salicylique, I'acide 
n-dodecanoyl-5-salicylique, I'acide n-decanoyl-5-salicylique, I'acide n-octyl-5- 
salicylique, I'acide n-heptyloxy-5 ou -4-salicylique, I'acide 2-hydroxy-3- 
methylbenzoique, ou encore leurs derives alcoxyles comme I'acide 2-hydroxy-3- 
methoxybenzoTque . 

Les retinoides peuvent etre notamment I'acide retinoTque et ses derives, le retinol 
(vitamine A) et ses esters tels que le palmitate de retinol, I'acetate de retinol et le 
propionate de retinol, ainsi que leurs sels. 

Ces actifs peuvent etre utilises en particulier a des concentrations allant de 0,0001 % a 
5 % en poids par rapport au poids total de la composition. 
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REVENDICATIONS 

1. Utilisation d'au moins une substance se liant au recepteur peripherique des 
benzodiazepines ou PBR, pour la fabrication d'une composition cosmetique, 
pharmacofogique ou dermatologique topique dans le traitement du stress cutane. 



2. Utilisation d'au moins une substance se liant au PBR pour la fabrication dune 
composition cosmetique et/ou dermatologique topique en vue de diminuer les rides, 
de reduire I'erytheme solaire ou de proteger contre les radicaux libres. 

10 

3. Utilisation selon I'une des revendication 1 ou 2, caracterisee en ce que la substance 
se liant au PBR est un agoniste du PBR choisi parmi les molecules de synthese, les 
substances natu relies d'extraction ou une substance obtenue par fermentation. 



15 4. Utilisation selon I'une quelconque des revendication s 1 a 3 caracterisee en ce que la 
substance se liant au PBR est le Ro 5-4864. 



20 



25 



30 



5. Utilisation selon I'une quelconque des revendications 1 a 3 caracterisee en ce que la 
substance se liant au PBR est une substance obtenue par fermentation. 

6. Utilisation selon I'une quelconque des revendications 1 a 5, caracterisee en ce que 
la substance est presente dans la composition cosmetique ou dermatologique en 
une quantite allant de 0,00001 a 20 % en poids par rapport au poids total de la 
composition. 

7. Utilisation selon I'une quelconque des revendications 1 a 6 caracterisee en ce que la 
substance agoniste est pr6sente dans la composition cosmetique ou 
dermatologique en une quantite allant de 0,001 a 10 % en poids par rapport au 
poids total de la composition. 

8. Utilisation selon I'une quelconque des revendications 1 a 7, caracterisee en ce que 
la composition contient en outre un hydroxyacide et/ou un r6tinoi"de. 



35 



9. Utilisation selon la revendication 8, caracterisee en ce que Phydroxyacide est choisi 
parmi les ct-hydroxyacides ou les p-hydroxyacides, qui peuvent etre lineaires, 
ramifies ou cycliques, satures ou insatures. 
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10. Utilisation selon ta revendication 9, caracterisee en ce que le retinoide est choisi 
dans le groupe comprenant I'acide retinoTque que et ses derives, le retinol et ses 
esters. 

5 11. Composition cosmetique et/ou dermatotogique topique caracterisee en ce qu'elte 
contient en tant que principe actif une substance se liant au PBR. 

12. Souche Nocardia species SRL 4988 deposee aupres de la C.N.C.M. de I'lnstitut 
Pasteur sous le numero I-2305 et ses mutants producteurs. 

10 

13. Souche Streptomyces species SRL 5186 deposee aupres de la C.N.C.M. de 
I'lnstitut Pasteur sous le numero I-2306 et ses mutants producteurs. 

14. Souche Actinosinnema species SRL 5189 deposee aupres de la C.N.C.M. de 
15 I'lnstitut Pasteur sous le numero I-2307 et ses mutants producteurs. 

15. Composition cosmetique et/ou dermatologique topique caracterisee en ce qu'elle 
contient en tant que substance active une substance obtenue par fermentation 
d'une souche selon les revendications 12 a 14. 



20 
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Analyse en microscopie confocale a I'aide de I'anticorps 8D7 
de la localisation mitochondriale du recepteur PBR 
sur keratinocytes A431 (coloration verte). 



FIGURE 1 
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L'analyse immuno-histologique realis6e sur une coupe d'epiderme 
humain normal revile une expression croissante de PBR du 
stratum basale vers le stratum corneum (coloration rouge). 

FIGURE 2 
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Expression de PBR sur des lignees 
de keratinocytes et de peau 
humaine normale : 



Analyse par Western Blot 




21.5 



14.3 



Marquage anticorps 8D7 (ljug / ml final) 

Les depots sont normalises par dosage des proteines totales en lysat: 
depots pour chaque lignee 3Qug 



FIGURE 3 
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FIGURE 4 
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Pr fil pharmac I gique des Irgands du PBR sur Keratin cyt s A431 
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Implicati n de PBR dans la pr tecti nd sc llules h'mat p V'tiqu s 
c ntre I s d mmages cause par I s radicaux xyg 'nes 
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Correlation entre le niveau d'expression de 
PBR [A] et de Bcl-2 [B] et de la resistance a 
la toxicite de H2O2 
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exprimees en fonction du nombres de sites 
PBR ou Bcl-2. 




20 40 60 80 



100 



Viabilite des cellules JURKAT sauvages 8€ 
et transferees avec le PBR 3€ vis a vis de 
la toxicite de H 2 Q 2 apres 24 H d'incubation 



FIGURE 6 
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2. Ce RAPPORT comprend 8 feuilles, y compris la presente feuille de couverture. 
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3. Le present rapport contient des indications relatives aux points suivants: 

I K Base du rapport 
Priorite 

Absence de formulation d'opinion quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle 
Absence d'unite de I'invention 

Declaration motivee selon I'article 35(2) quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle; citations et explications a I'appui de cette declaration 

Certains documents cites 
Irregularis dans la demande intemationale 
Observations relatives a la demande intemationale 



II 
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IV 
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I. Base du rapport 



Ce rapport a ete redige sur la base des dements ci-apres (tes feuilies de rempiacement qui ont #6 remises a 
-•^■ , ?^i^i" , ^ <fa^, f3ite confo ™* ment * ^icle 14 sont consid^es dans le present 



Description, pages: 

1-14 version initiale 

Revendications, N°: 

1-15 version initiale 

Dessins, feuilles: 

1/7-7/7 version initiale 



2 ' lui onX r^Z'MT 9 " 6, T "? ^T?* C ''- deSSUS 6taient a disposition de ('administration ou 

^nnL . 9Ue danS laqUe " e la demande internationale a ete deposee, sauf indication contraire 

uonnee sous ce point. 

Ces Elements Staient a la disposition de I'administration ou lui ont ete remis dans la langue suivante: , qui est : 

□ la langue d'une traduction remise aux fins de la recherche internationale (selon la regie 23. 1 (b)). 

□ la langue de publication de la demande internationale (selon la regie 48.3(b)). 

□ 'a langue de la traduction remise aux fins de I'examen prSliminaire internationale (selon la regie 55 2 ou 

55.3). ^ 

3. En ce qui concerne les sequences de nucleotides ou d'acide amines divulguees dans la demande 

slquTnces ^ )( rexamen P^liminaire Internationale a ete effectu6 sur la base du listage des 

□ contenu dans la demande internationale, sous forme ecrite. 

□ d6pos6 avec la demande internationale, sous forme dSchiffrable par ordinateur. 

□ remis ultdrieurement a I'administration, sous forme Scrite. 

□ remis ulterieurement a I'administration, sous forme dechiffrable par ordinateur. 



□ 
□ 



La declaration, selon laquelle le listage des sequences par ecrit et fourni ulterieurement ne va pas au-dela 
de la divulgation faite dans la demande telle que deposee, a 6t(§ fournie. 

La declaration, selon laquelle les informations enregistrees sous dechiffrable par ordinateur sont identiques a 
celles du hstages des sequences Presents par ecrit, a <§t<§ fournie. 

4. Les modifications ont entraine I'annulation : 
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□ de la description, pages : 

□ des revendications, n 05 : 

□ des dessins, feuilles : 

5. □ Le present rapport a 6te formula abstraction faite (de certaines) des modifications, qui ont et§ considerees 
comme allant au-dela de I'expose de I'invention tel qu'il a ete depose, comme il est indiqu6 ci-apres (regie 
70.2(c)) : 

(Toute feuille de remplacement comportant des modifications de cette nature doit etre indique'e au point 1 et 
annex4e au present rapport) 



6. Observations compl§mentaires, le cas echeant : 



III. Absence de formulation d'opinion quant a la nouveaute, I'activite inventive et la possibility d'application 
industrielle 

1 . La question de savoir si I'objet de I'invention revendiquee semble etre nouveau, impliquer une activite inventive 
(ne pas etre evident) ou etre susceptible d'application industrielle n'a pas ete examinee pour ce qui concerne : 

□ I'ensemble de la demande internationale. 

□ les revendications n w . 



parce que : 

□ la demande internationale, ou les revendications n 03 en question, se rapportent & i'objet suivant, a regard 
duquel I'administration chargee de I'examen preliminaire international n'est pas tenue effectuer un examen 
preliminaire international (pre'ciser) : 



□ la description, les revendications ou les dessins (en indiquerles e'le'ments ci-dessous), ou les revendications 
n 0 * en question ne sont pas clairs, de sorte qu'il n'est pas possible de formuler une opinion valable 
(Preiser) : 



□ les revendications, ou les revendications n 08 en question, ne se fondent pas de facon adequate sur la 
description, de sorte qu'il n'est pas possible de formuler une opinion valable. 

E il n'a pas 6t6 §tabli de rapport de recherche internationale pour les revendications n M 14 (totalement), 1 5 
(partiellement) en question. 

2. Le listage des sequences de nucleotides ou d'acides amines n'est pas conforme a la norme prevue dans 
I'annexe C des instructions administratives, de sorte qu'il n'est pas possible d'effectuer un examen preliminaire 
international signtficatif: 

□ le listage presents par ecrit n'a pas ete foumi ou n'est pas conforme a la norme. 
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□ le listage sous forme dechiffrable par ordinateur n'a pas ete fourni ou n'est pas conforme a la norme. 
IV. Absence d'unite de I'invention 

1. En reponse a ('invitation a limiter les revendications ou a payer des taxes additionnelles, le d^posant a 

□ limite les revendications. 

H paye des taxes additionnelles. 

□ paye des taxes additionnelles sous reserve. 

□ ni limits les revendications ni pay6 des taxes additionnelles. 

2. □ (.'administration chargee de I'examen preliminaire international estime qu'il n'est pas satisfait a I'exigence 

d'unite d'invention et decide, conformement a la regie 68.1 , de ne pas inviter le deposant a limiter les 
revendications ou a payer des taxes additionnelles. 

3. L'administration chargee de I'examen preliminaire international estime que, aux termes des regies 13 1 13 2 et 
13.3, 

□ il est satisfait a I'exigence d'unite de I'invention. 

H il n'est pas satisfait a I'exigence d'unite de ('invention, et ce pour les raisons suivantes : 
voir feuille separee 

4. En consequence, les parties suivantes de la demande intemationale ont fait I'objet d'un examen preliminaire 
international lors de la formulation du present rapport : 

□ toutes les parties de la demande. 

H les parties relatives aux revendications n 08 1-1 1 et 15 (partiellement), 12 et 13 (totalement). 

V. Declaration motivee selon Particle 35(2) quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle; citations et explications a I'appui de cette declaration 

1. Declaration 

Nouveaute Oui : Revendications 1-10, 12-13, 15 

Non : Revendications 1 1 

Activite inventive Oui: Revendications 1-10,15 

Non: Revendications 12-13 

Possibilite d'application industrielle Oui: Revendications 11-13,15 

Non : Revendications 

2. Citations et explications 
voir feuille separee 
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VIII. Observations relatives a la demande internationale 

Les observations suivantes sont faites au sujet de la clarte des revindications, de la description et des dessins 
et de la quest™ de savoir si les revendications se fondent entierement sur la description 
voir feu i He separee 
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Concernant le point IV 
Absence d'unite de I'invention 

1 . L'administration chargee de I'examen preliminaire intemationale a trouve les 
groupes d'invention suivants dans la presente demande intemationale: 

a. revendications 1 - 1 1 et 15 (partiellement) et 12 (totalement) 

Utilisation des substances se liant au recepteur peripherique des benzodiazepines 
en cometique, pharmacologie ou dermatologie, leurs compositions, I'obtention de 
la substance active par fermentation de la souche Nocardia sp. SRL 4988 et la 
souche meme. 

b. revendications 1- 1 1 et 15 (partiellement) et 13 (totalement) 

Utilisation des substances se liant au recepteur peripherique des benzodiazepines 
en cometique, pharmacologie ou dermatologie, leurs compositions, I'obtention de 
la substance active par fermentation de la souche Streptomyces sp. SRL 5186 et 
la souche meme 

Le probleme technique a resoudre dans la presente demande est I'obtention 
d'une methode amelioree de traitement du stress cutane. La solution propose 
etant I'utilisation des benzodiazepines ou d'autres composes se liant au recepteur 
peripherique des benzodiazepines. 

Deux souches de microorganismes, appartenant aux genres Nocardia et 
Streptomyces sont revendiquees en tant que productrices des substances du typ 
benzodiazepine, cette propriete constituerait le concept inventive commun a 
toutes les deux souches. 

Pourtant, is etait deja connu que les genres Nocardia et Streptomyces produisent 
des substances du type benzodiazepine aptes a Tutilisation medicale. Les 
documents pertinents a cet effet sont: 

JP-A-54073195 (Nocardia) voir le resume 



Formulaire PCT/Feuille separee/409 (feuille 1) (OEB-avril 1997) 



RAPPORT D'EXAMEN Demande internationale n° PCT/FR99/02761 
PRELIMINAIRE INTERNATIONAL - FEUILLE SEPAREE 

JP-A-56121495 (Streptomyces) voir le resume 
US-A-4 011 140 (Streptomyces) voir p. 1, 1. 10-20 
GB-A-1 299 198 (Streptomyces), voir le resume 

Ces documents detruisent I'unite d'invention des deux souches differentes, vu que 
le concept inventif general, a savoir la capacite de produire des benzodiazepines 
n'est pas nouveau. En absence d'autres caracteristiques speciales, la demande 
manque d'unite d'invention (Regies 13.1 et 13.2 PCT). 

Concernant le point V 

Declaration motivee selon I'article 35(2) quant a la nouveaute, lactivite inventiv 
et la possibility d'application industrielle; citations et explications a I'appui de 
cette declaration 



2. II est fait reference aux documents suivants: 

D1 = ORMFA ET AL: "Richerche preliminari clinico-psichologiche su di un nuovo 
derivato benzodiazepinico (Nobrium) in dermatologia" Giornale Italiano di 
Dermatologia. Minerva Dermatologica, vol. 45, no. 5, mai 1970 (1970-05), 
pages 325-329 

D2 = Editions du Vidal, 1993, p. 1504, Valium Roche 

D3 = JP-A-54073195 (resume WPI) 

D4 = JP-A-56121495 (resume WPI) 

D5 = US-A-4 011 140 

D6 = GB-1 299 198 

3. D1 decrit des solutions alcooliques de Nobrium (derive d'une benzodiazepine) 
(D1: abrege; p. 325, 5eme paragraphe de la colonne gauche: Tazione del 
Nobrium ... associato a sostanze alcooliche...'). En consequence, D1 detruit la 
nouveaute de la presente revendication 1 1 (article 33(2)). En outre, il y a lieu de 
noter que des solutions injectables comprenant le diazepam (D2) sont 
susceptibles d'etre appliquees sur la peau (meme si cette utilisation n'est pas 
envisagee dans D2). En consequence, I'objet de la revendication 1 1 est anticipe 
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4. 



5. 



par D2 (article 33(2) PCT; voiraussi les Directives PCT, C-IV, 7.6). 

II est deja connu que les genres Nocardia et Streptomyces produisent des 
substances du type benzodiazepine aptes a ('utilisation medicale. La selection des 
souches telles que revendiquees dans les revendications 12-13 n'implique une 
act.vite inventive que pour le cas, ou elle est accompagnee par des effete non- 
evidents, ce qui ne semble pas etre les cas. 

Quant aux revendications 1-10, il n'y a pas d'objections par rapport a la 
nouveaute et I'activite inventive, vu que ('utilisation telle que revendiquee n'est ni 
decnte n. rendue evidente dans les documents figurant dans le rapport de 
recherche. 

II n'existe pas de critere unifie dans les Etats parties au PCT pour determiner si 
les revendications 1-10 sont susceptibles duplication industrielle. La brevetabilite 
peut aussi dependre de la maniere dont les revendications ont ete formulees 
Amsi, ('Office europeen des brevets ne considere pas comme susceptible 
d'apphcation industrielle I'objet de revendications d'utilisation d'un compose a des 
fins mediates. Par centre, peuvent etre acceptees des revendications relatives a 
un compose connu, pour une premiere utilisation a des fins medicates ainsi que 
des revendications relatives a I'utilisation d'un tel compose dans la fabrication d'un 
medicament en vue d'un nouveau traitement medical. 

Cortcemant le point Vlll 

Observations relatives a la demande internationale 



6. 



7. 



La formulation 'utilisation d'une substance pour la preparation d'une composition 
pour tra,ter une maladie" n'est applicable que pour les utilisations therapeutiques 
D'autres utilisations, y comprise I'utilisation cosmetique, n'y sont pas indues et 
devraient etre revendiquees separement. 
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1 1. Basis of the report 



International application No. 

PCT/FR99/02761 



I 1. With regard to the elements of the international application:* 
I I tne international application as originally filed 

^1 the description: 
pages 

pages 

pages 



1-14 



, as originally filed 



, filed with the letter of 



, filed with the demand 



the claims: 

pages 

pages 

pages 

pages 



1-15 



» as originally filed 

, as amended (together with any statement under Article 19 
. filed with the demand 



_, filed with the letter of 



the drawings: 

pages 

pages 

pages 



1/7-7/7 



, as originally filed 



LJ the sequence listing part of the description: 

pages 

pages 
pages 



filed with the letter of 



filed with the demand 



_, filed with the letter of 



, as originally filed 

_, filed with the demand 



I Th.se elements were available or furnished ,o .his Authority in the following language wnich i$ . 

LJ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
LJ the language of publication of the international application (under Rule 48.3(b)) 

U of the transition furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

^ ^^IXo^c^ <» - international application, the international 

LJ contained in the international application in written form. 

LJ filed together with the international application in computer readable form. 

LJ furnished subsequently to this Authority in written form. 

LJ furnished subsequently to this Authority in computer readable form 

^ ZZ^J^XZ&f^^ "*~ — - - * Closure in the 

D bee;f~d. ,ha, ^ inf ° rma,i0n reC ° rded ln C ° mPUter » ^ <» the written sequence listing has 

The amendments have resulted in the cancellation of 

the description, pages 

□ the claims, Nos. 

the drawings, sheets/fig 

[ 5 - □ SSS^^ - -e been considered to go 

and 70.17). * ' J " m ""' amoced "> '*« report since Ihey do not contain amendments (Rule 70.16 

"Any replacement sheet containing such amendments must he referred to under item I and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

I | the entire international application. 

[X] claims Nos. 14 (entirely! 15 (in nari) 



because: 



□ 



the said international application, or the said claims Nos. 

relate to the following subject matter which does not require an international preliminary examination (specify): 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. . 
are so unclear that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed. 

M no international search report has been established for said claims Nos. 14 (entirely! 15 (in part) . 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



| | the written form has not been furnished or does not comply with the standard. 

| | the computer readable form has not been furnished or does not comply with the standard. 
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1. In response to the invitation to restrict or pay additional fees the applicant has 

□ restricted the claims. 
^3 P a id additional fees. 

□ 

paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ n^olS/^Uctl {£3S^£ffiM &*» is ™ «- «■>«. according to Ru.e 68. , 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13 1 13 2 and 13 3 is 

complied with. 

not complied with for the following reasons: 

See Supplemental Box 



4 ' fn^E* 'tnis^'" 8 ° f ~» ■ 



international preliminary examination 



□ all parts. 

the parts relating to claims Nos. 



1-11 and M(inpait| and 13 (entirely) 
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Supplemental Box 

qo be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: IV . 3 



1. 



The International Preliminary Examining Authority 
has identified the following groups of inventions 
in the present international application: 

a. Claims 1-11 and 15 (in part) and Claim 12 (in full) 

The use of substances binding to the peripheral 
benzodiazepine receptor in cosmetics, pharmacology 
or dermatology, compositions containing same, and 
the production of the active principle by 
fermenting the Nocardia sp. SRL 4 988 strain, and 
the strain itself. 



b. Claims 1-11 and 15 (in part) and Claim 13 (in full) 

The use of substances binding to the peripheral 
benzodiazepine receptor in cosmetics, pharmacology 
or dermatology, compositions containing same, and 
the production of the active principle by means of 
fermentation of the Streptomyces sp. SRL 5186 
strain, and the strain itself. 

The technical problem to be solved in the present 
application is that of providing an improved method 
for treating skin stress. The solution proposed is 
that of using benzodiazepines or other compounds 
binding to the peripheral benzodiazepine receptor. 

Two strains of microorganisms belonging to the 
genera Nocardia and Streptomyces are claimed as 
producers of substances such as benzodiazepine and 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of: I V . 3 



this property would appear to be the inventive 
concept common to both strains. 

However, it is already known that genera Nocardia 
and Streptomyces produce substances such as 
benzodiazepine suitable for medical use. In this 
regard, the relevant documents are: 

JP-A-54073195 (Nocardia) : see the abstract 
JP-A-56121495 {Streptomyces) : see the abstract 
US-A-4 Oil 140 (Strepto/nyces) : see page 1, 
lines 10-20 

GB-A-1 299 198 (Streptomyces) : see the abstract 

These documents are prejudicial to the unity of 
invention of the two separate strains since the 
general inventive concept, namely, the ability to 
produce benzodiazepines, is not novel. In the 
absence of any other special features, the 
application lacks unity of invention ( PCT Rules 
13. 1 and 13.2) . 
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V. Reasoned statement under Article 35(2) with r»« a «i ♦„ . 

«*»«<>■» a »d «xpl. n ,ti.„, 5 „p p „Ai n g , !iS S n0VC,,y ' ,BV "' t,Ve S "P or ind » rtri » l applicability; 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-10/ 12-13, 15 



11 



1-10, 15 



12-13 



11-13, 15 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations " 

2- Reference is made to the following documents: 

Dl: ORMFA ET AL: "Richerche preliminari clinico- 
psichologiche su di un nuovo derivato 
benzodiazepine (Nobrium) in dermatologia" 
Giornale Italiano di Dermatologia, Minerva 
Dermatologica, Vol. 45, No. 5, May 1970 
(1970-05), pages 325-329 

D2: Editions du Vidal, !993, page 1504, Valium Roche 
D3: JP-A-54073195 (WPI abstract) 
D4: JP-A-56121495 (WPI abstract) 
D5: US-A-4 011 140 
D6: GB-A-1 299 198 



Dl describes alcohol solutions of Nobrium (a 
benzodiazepine derivative) (Dl: the abstract; page 
325, fifth paragraph in the left-hand column: 
"l'azione del Nobrium ... associate a sostanze 
alcooliche ../',. As a result , D1 ±s prejudicial fco 
the novelty of the present Claim 11 ( PC T Article 
33(2)). Moreover, it should be noted that 
injectable solutions containing diazepam (D2) are 
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capable of being applied to skin (even if this use 
is not envisaged in D2) . It follows that the 
subject matter of Claim 11 is anticipated by D2 (PCT 
Article 33(2); see also the PCT Guidelines, C-IV, 
7.6) . 

It is already known that genera Nocardia and 
Streptomyces produce benzodiazepine-type substances 
suitable for medical use. The selection of the 
strains, as claimed in Claims 12-13, can only 
involve an inventive step if it leads to non-obvious 
effects, which does not appear to be the case. 

There are no objections with respect to novelty and 
inventive step concerning Claims 1-10 since the use, 
as claimed, is neither described in nor obvious from 
the search report documents. 

The PCT Contracting States do not have uniform 
criteria for assessing whether Claims 1 to 10 are 
industrially applicable. Patentability may also be 
dependent on the way in which the claims are worded. 
The European Patent Office, for example, does not 
recognise as industrially applicable the subject 
matter of claims to the medical use of a compound, 
but may allow, however, claims to the first medical 
use of a known compound as well as claims to the use 
of such a compound in the manufacture of a drug for 
a novel medical treatment. 
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Vin. Certain observations on the international application 



?™il^T b !! erVa ? 0 ? S ° n thC Clarity ° f the Claims - descri Ptio". drawings or on the 
supported by the description, are made: 



question whether the claims are fully 



The wording "the use of a substance for preparing a 
composition for treating a disease" is only applicable to 
therapeutic uses. Other uses, including a cosmetic use, 
are not covered by such wording and should be claimed 
separately. 
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■A" document defining the general state of the art which is not 
considered to be of particular relevance 
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'ater document published after the international fHing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"V document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 
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cited in the application 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



Thi s intemati onal s earch report ha s not been established in respect of certain claims under Article 1 7 (2)(a) for the following reasons : 
1. I I Claims Nos.: 

' — ' because they relate to subject matter not required to be searched by this Authority, namely: 



2. [T] Claims Nos.: - 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 

See supplemental sheet INFORMATION FOLLOW-UP PCT/ISA/210 

3. 1 | Claims Nos.: 

' — because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

see supplemental sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2 . | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. ly I As only some of the required additional search fees were timely paid by the applicant, this international search report 
^ covers only those claims for which fees were paid, specifically claims Nos.: 

1-13, 15 (partly) 



4. I | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
' — ' restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

| X | No protest accompanied the payment of additional search fees. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FR 99/02761 



The International Searching Authority found several (groups of) inventions in the 
international application, namely: 

1. Claims: 1-12 (wholly) and 15 (partly) 

Use of substances binding with the peripheral benzodiazepine receptor in cosmetics, 
pharmacology or dermatology, their compositions, method for obtaining the active substance 
by fermentation of the Nocardia sp. SRL 4988 strain and the strain itself 

2. Claims: 1-11, 13 (wholly) and 15 (partly) 

Use of substances binding with the peripheral benzodiazepine receptor in cosmetics, 
pharmacology or dermatology, their compositions, method for obtaining the active substance 
by fermentation of the Streptomyces sp. SRL 5186 strain and the strain itself. 

3. Claims: 1-11, 14 (wholly) and 15 (partly) 

Use of substances binding with the peripheral benzodiazepine receptor in cosmetics, 
pharmacology or dermatology, their compositions, method for obtaining the active substance 
by fermentation of the Actinossinema sp. SRL 51 89 strain and the strain itself. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FR 99/02761 



Continuation of Box 1.2 

Claims 1-11 of the present application concern a product/compound defined by reference to a 
desirable charactenst.c or property, namely, the capacity to bind with the peripheral 
benzodiazepine receptor (PBR) 

The claims cover all the products/compounds having said characteristic or property whereas 

i^S^rX^sl"^ baSiS f- def T d by PCT Altide 6 a ^closure aT 

™S ? ^ . T' y 3 VCry llmited number of such Products/compounds. In the 

present case toe claims are so lacking in support basis and the application is so lacking in 
disclosure that it is not possible to carry out any significant search on the whole scope covered 
by the claims. Notwithstandmg the reasons stated above, the claims also lack clarity Indeed 
ftere has been an attempt to define the product/compound by the result to be acSed In £ 
present context, said lack of clarity is likewise such that it is not possible to carry out any 
significant search on the whole scope covered by the claims. Consequently the search was 
earned out only for those parts of the claims whereof the subject JJffi^S^L 
supported and properly disclosed. ear ' 
Search was carried out for all the claims but the search was limited to the benzodiazepines 
2S ! iVT PartlCU,arly 10 ^ com P° unds m ^oncd in Claim 4 and in figureTfpCT 

toZ^?*'* t d i aVm l ° ^ f3Ct ** Claims > or P arts of clai ™> concerning 

inventions m respect of which no search report has been established need not be the subject of 
a prel mmary exammation report (PCT Rule 66.1 (e)). The applicant is advised that the 
guideline adopted by the EPO acting in its capacity as International Preliminary Examming 
Authority ,s not to proceed with a preliminary examination of a subject matterLess aSch 
has been earned out thereon. This position will remain unchanged, notwithstanding Tat fte 
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TRAITE D^pboPERATION EN MAT1ERE DE EVETS 

PCT 



RAPPORT DE RECHERCHE INTERNATIONALE 
(article 18 et regies 43 et 44 du PCT) 



Reference du dossier du deposant ou 
du mandataire 

1087D/JM 


POUR SUITE y ( oir la ? oU %r?n£l?w f 
(formulaire PCT/1SA/220) e 

A DONNER 


it, le cas echeant, le point 5 ci-apres 


Demande intemationale n° 

PCT/FR 99/02761 


Date du depot intemationalf/our/mo/s/annee) 

10/11/1999 


{Date de priorite (la plus ancienne) 
(jour/mois/'annee) 

17/11/1998 


Deposant 

SANOFI-SYNTHELABO et al . 



Le present rapport de recherche internationale, etabli par I'administration chargee de la recherche internationale, est transmis au 
deoosant conformement a I'article 1 8. Une copie en est transmise au Bureau international. 



deposant conformement 
Ce rapport de recherche internationale comprend . 



feuilles. 



| — | || es t aussi accompagne d'une copie de chaque document relatif a I'etat de la technique qui y est cite. 



Base du rapport 

a En ce qui concerne la langue, la recherche internationale a ete effectuee sur la base de la demande internationale dans la 
langue dans laquetle elle a ete deposee, sauf indication contraire donnee sous le meme point. 

□ la recherche intemationale a ete effectuee sur la base d'une traduction de la demande internationale remise a I'administration. 

b En ce qui concerne les sequences de nucleotides ou d'acides amines divulguees dans la demande internationale (le cas echeant), 
la recherche intemationale a ete effectuee sur la base du listage des sequences : 
p~| contenu dans la demande intemationale, sous forme ecrite. 

| | deposee avec la demande intemationale, sous forme dechiffrable par ordinateur. 

| | remis ulterieurement a I'administration, sous forme ecrite. 

| | remis ulterieurement a I'administration, sous forme dechiffrable par ordinateur. 

n La declaration, selon laquelle le listage des sequences presente par ecrit et fourni ulterieurement ne vas pas au-dela de la 

— divulgation faite dans la demande telle que deposee, a ete fournte. 

["I La declaration, selon laquelle les informations enregistrees sous forme dechiffrable par ordinateur sont identiques a celles 

— du listage des sequences presente par ecrit, a ete fourni e. 



2. 

3. 



II a ete estime que certaines revendications ne pouvaient pas faire I'objet d'une recherche (voir le cadre I). 
II y a absence d'unite de I'invention (voir le cadre II). 



4. En ce qui concerne le titre, 

|X| le texte est approuve tel qu'il a ete remis par le deposant. 

| | Le texte a ete etabli par I'administration et a la teneur suivante: 



5. En ce qui concerne I'abrege, 

rrri le texte est approuve tel qu'il a ete remis par le deposant 

r-J le texte (reproduit dans le cadre III) a ete etabli par I'administration conformement a la regie 38.2b) Le deposant (»"* 
□ p^e^d^teenTations a I'administration dans un delai d'un mois a compter de la date d'exped.hon du present rapport 
de recherche internationale. 

6. La figure des dessins a publier avec I'abrege est la Figure n 



□ - - . Jimoan » I I Aucune des figures 

suggeree par le deposant. L_J ^ & pub)jer 

| | parce que le deposant n'a pas suggere de figure. 

| | parce que cette figure caracterise mieux I'invention. 



Formulaire PCT/1SA/21 0 (premiere feuille) Guillet 1998) 



RAPPORT DE RECHERCHE INTERNATIONALE 



Demands internationale n* 
PCT/FR 99/02761 



Cadre I Observations - lorsqu'il a ete estime que certalnes re vend) cations ne pouvaient pas faire I'objet d'une recherch 3 
(suite du point 1 de la premiere feuille) 



Conform^ment a I'article 1 7.2)a), certaines revendications n'ont pas fait I'objet d'une recherche pour les motifs suivants: 

1 . | | Les revendications n 0 * 

se rapportenta un objet a regard duquel I'administratJon n'est pas tenue de proceder a ta recherche, a savoir: 



3.D 



Les revendications n 08 

se rapportent a des parties de la demande internationale qui ne remplissent pas suffisamment les conditions prescrites pour 
qu'une recherche significative puisse etre effectual, en particulier: 

voir feuille supplemental re SUITE DES RENSEIGNEMENTS PCT/ISA/210 



Les revendications n os 

sont des revendications dependantes et ne sont pas redigees conform^ment aux dispositions de la deuxieme et de la 
troisteme phrases de la regie 6.4.a). 



Cadre II Observations - lorsqu'il y a absence d'unite de I'invention (suite du point 2 de la premiere feuille) 

L'ad ministration charged de la recherche internationaJe a trouve" plusieurs inventions dans la demande internationale, a savoir: 

voir feuille supplementaire 



I | Comme toutes les taxes additfonnelles ont 6t6 payees dans les d^lais par le deposant, le present rapport de recherche 
1 internationale porte sur toutes les revendications pouvant faire I'objet d'une recherche. 



□ Comme toutes les recherches portant sur les revendications qui s'y pretaient ont pu etre effectue"es sans effort particufier 
justifiant une taxe additionnelle, l'ad ministration n'a sollicitS le paiement d'aucune taxe de cette nature. 



I v j Comme une parte seulement des taxes additionnelles demandees a 6te payee dans les d6lais par le deposant, le present 
LA - J rapport de recherche internationale ne porte que sur les revendications pour lesquelles les taxes ont 6te payees a savoir 
les revendications n 03 

1-13, 15 (partiellement) 



| | Aucune taxe additionnelle demanded n'a 6te" payee dans les deiais par le deposant. En consequence, le present rapport 

de recherche internationale ne porte que sur I'invention mentionn^e en premier lieu dans les revendications; elle est 

couverte par les revendications n 05 



Remarque quant a la reserve I es taxes additionnelles tStaient accompagnees d'une reserve de la part du de"posar 




Le paiement des taxes additionnelles n'6tait assort) d'aucune reserve. 



Formulaire PCT/ISA/210 (suite de la premiere feuille (1)) (Juillet 1998) 



Demande internationale No. PCT/FR 99 £2761 



SUITE DES RENSEIGNEMENTS INDIQUES SUR PCT/1SA/ 210 



L' administration chargee de la recherche internationale a trouve 
plusieurs (groupes d*) inventions dans la demande internationale a 
savoir: 

1. revendications: 1-12 (totalement) et 15 (partiel lement ) 

Utilisation des substances se liant au recepteur 
peripherique des benzodiazepines en cosmetique, 
pharmacologie ou dermatol ogie , leurs compositions, 
l'obtention de la substance active par fermentation de la 
souche Nocardia sp. SRL4988 et la souche meme. 



2. revendications: 1-11, 13 (totalement) et 15 (partiel lement ) 

Utilisation des substances se liant au recepteur 
peripherique des benzodiazepines en cosmetique, 
pharmacologie ou dermatologie, leurs compositions, 
l'obtention de la substance active par fermentation de la 
souche Streptomyces sp. SRL 5186 ainsi que la souche meme. 



3. revendications: 1-11, 14 (totalement) et 15 (partiel lement ) 

Utilisation des substances se liant au recepteur 
peripherique des benzodiazepines en cosmetique, 
pharmacologie ou dermatologie, leurs compositions, 
l'obtention de la substance active par fermentation de la 
souche Actinossinema sp. SRL 5189 et la souche meme. 



Demande Internationale No. PCT/FR 99 XJ2761 



SUITE DES RENSEIGNEMENTS INDIQUES SUR PCT/ISA/ 210 



Suite du cadre 1.2 



Les revendi cations 1-11 presentes ont trait a un produit/compose defini 
en faisant reference a une caracteri stique ou propriete souhaitable, a 
savoir, la capacite de liason au recepteur peripheNque des 
benzodiazepines (PBR) 

Les revendications couvrent tous les produits/composes presentant cette 
caracteri stique ou propriete, alors que la demande ne fournit un 
fondement au sens, de 1 'Article 6 PCT et/ou un expose au sens de l'Article 
5 PCt que pour ur>n ombre tres liinite de tels produits/composes. Dans le 
cas present, le^ revendications manquent de fondement et. la demande 
manque d'expose a un point tel qu'une recherche significative sur tout le 
spectre couvert par les revendications est impossible. Independamment des 
raisons evoquees ci-dessus, les revendications manquent aussi de clarte. 
En effet, on a cherche a defini r le produit/compose au moyen du resultat 
a atteindre. Ce manque de clarte est, dans le cas present, de nouveau tel 
qu'une recherche significative sur tout le spectre couvert par les 
revendications est impossible. En consequence, la recherche n'a ete 
effectuee que pour les parties des revendications dont l'objet apparait 
etre clair, fonde et suffisamment expose. ^ f 

Toutes les revendications ont ete recherchees mais la recherche a ete 
limitee aux benzodiazepines memes et specialement aux composes mentiones 
dans la revendication 4 et la figure 7. (Art. 17.2 PCT) 

[.'attention du deposant est attiree sur le fait que les revendications, 
ou des parties de revendications, ayant trait aux inventions pour 
lesquelles aucun rapport de recherche n'a ete etabli ne peuvent faire 
obllgatoirement l'objet d'un rapport preliminaire d'examen (Regie 66.1(e) 
PCT). Le deposant est averti que la ligne de conduite adoptee par l'OEB 
agissant en qualite d' admini strati on chargee de l'examen preliminaire 
international est, normal ement, de ne pas proceder a un examen 
preliminaire sur un sujet n'ayant pas fait l'objet d'une recherche. Cette 
attitude restera inchangee, independamment du fait que les revendications 
aient ou n'aient pas ete modifiees, soit apres la reception du rapport de 
recherche, soit pendant une quelconque procedure sous le Chapitre II. 



